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EXECUTIVE SUMMARY

Throughout the remedial investigations within the Kalamazoo River — Operable Unit 5 (OU-5)
Superfund Site (Site), polychlorinated biphenyls (PCBs) have been identified as the constituent
of concern (COC). Data for constituents other than PCBs have also been collected within Areas
1 through 3 of OU-5 and other associated OUs. The objectives of this evaluation are: 1) to
identify non-PCB constituents that may be constituents of interest (COls) for the Site and 2) to
confirm that PCBs are the driver for risk and remediation at the Site. For COls identified in this
evaluation, a quantitative comparison of potential risk between non-PCB COls and total PCBs
along with collocation mapping was performed to meet these objectives.

For purposes of this evaluation, COls are non-PCB constituents detected in soil and/or
sediment that were identified for further consideration based on a tiered screening process.
COls are not COCs that potentially pose an unacceptable risk to human health or the
environment, but are constituents that may be recommended for further consideration. Multiple
sources, both naturally occurring and/or anthropogenic, likely contribute to the presence of non-
PCB constituents in floodplain soil and sediment. The focus of this report is the identification of
non-PCB COls through a preliminary risk-based screening methodology and collocation
mapping. This report is not a baseline risk assessment.

The first step in the process was to identify soil and sediment analytes reported in samples
collected in Areas 1 through 3. Detected constituents were identified for tiered screening; the
detection limits for non-detected analytes were evaluated as part of the uncertainty analysis.
Dioxins/furans were evaluated as toxicity equivalents to 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) toxicity equivalences (TEQs).

Detected constituents in soil and sediment were evaluated using a step-wise, tiered approach to
identify primary COls and secondary COls. The step-wise approach included the following

steps:

Tier 1 Screening

Step 1. Identify field sampling and laboratory artifacts
Step 2. Evaluate frequency of detection (FOD) for each constituent

Step 3. Compare maximum constituent concentrations to Tier 1 human health and
ecological screening levels

Step 4. Compare mean constituent concentrations to background levels for soil and
reference concentrations for sediment

Constituents that were not eliminated during the Tier 1 screening steps were carried forward to
the Tier 2 evaluation.

Project No.: 3293150000 Amec Foster Wheeler

ES-1 Environment & Infrastructure, Inc.



Area—Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Tier 2 Screening

Step 5: Calculate a hazard quotient (HQ) for remaining constituents by dividing the
exposure point concentration (EPC) by the Tier 2 human health or ecological screening
values to identify primary COls and secondary COls for human and ecological receptors

Step 6: Compare mean concentrations of primary COls and secondary COls to mean
concentrations of paper residuals and test whether the concentrations in these media
are statistically similar

Step 7: Compare HQs of COls to HQs for total PCBs and to HQs based on background/
reference concentrations

Step 6 of the Tier 2 screening consists of comparisons only for primary COIl and secondary COI
mean concentrations to paper residuals mean concentrations; no constituents are eliminated
from further evaluation in this step.

Step 7 is also a comparison, and is weighted heavily in qualifying the importance of carrying a
specific COI forward in this evaluation. Step 7 identifies non-PCB constituents which indicate
the potential for less risk than that associated with total PCBs. Therefore, non-PCB constituents
showing a lower potential risk relative to total PCBs (lower HQs) will not be carried forward for
further evaluation. Non-PCB constituents that indicate a potential for risk greater than total
PCBs will be further evaluated through evaluation of the Tier 2 screening values and collocation
mapping with total PCBs.

In the Tier 2 evaluation, HQs were estimated for the remaining constituents in soil and sediment
by dividing the EPC by risk-based values protective of human health and ecological receptors.
EPCs are both the upper confidence limit of the arithmetic mean and the mean. In this
preliminary screening evaluation, an HQ of 1 or less was assumed to indicate that exposure to
the constituent would not pose adverse health effects to potential receptors, and therefore, such
constituents were not carried forward to the Tier 2 evaluation. Constituents with HQs greater
than 10 in the Tier 2 evaluation were identified as primary COls. Constituents with HQs between
1 and 10 in the Tier 2 evaluation were identified as “secondary” COls. Samples were collected
along riverbanks, with fine-grained materials targeted. Also, samples were primarily collected in
former impoundments in impacted areas and were not randomly selected. Therefore, data
results are likely biased high and overestimate the actual EPCs. An HQ greater than 1 does not
necessarily indicate that adverse impacts will occur due to the conservative screening criteria
applied and high bias in the dataset towards contaminated areas. Given the uncertainty in the
applicability of the screening values and the high-biased nature of the dataset, an HQ of 10 was
considered an appropriate target threshold value. An HQ of 10 provides for reasonable
certainty that a constituent should be retained for further evaluation. HQs between 1 and 10
were also selected as secondary COls for further evaluation. Identification as a secondary COI
does not eliminate the constituent from further evaluation, but serves as a qualifier of
uncertainty.
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Soil Summary — After completion of Step 5 for human health and ecological endpoints, the
following primary COls and secondary COls were identified.

Human Health
Primary COls: None
Secondary COls: Arsenic and TCDD TEQ

Ecological

Primary COls: Lead, mercury, bis(2-ethylhexyl) phthalate (BEHP), di-n-butyl phthalate
(DNBP), and TCDD TEQ

Secondary COls: Cadmium, chromium, copper, manganese, selenium, vanadium, zinc,

dieldrin, and dichlorodiphenyltrichloroethane (DDT)

The concentrations of the soil primary COls and secondary COls were then statistically
compared to paper residuals concentrations with the following results.

o Concentrations of BEHP in soil are significantly less than concentrations in paper
residuals. BEHP is a common field sampling artifact and a common environmental
contaminant.

e DNBP, chromium, lead, mercury, and TCDD TEQ in soil had mean concentrations
equivalent to mean concentrations in paper residuals.

e The mean concentrations of secondary COls (arsenic, cadmium, manganese,
selenium, and vanadium) were greater in soil than in paper residuals.

o For other secondary COls, the mean concentrations of copper, zinc, and DDT are
equivalent to the mean concentrations in paper residuals.

¢ Dieldrin, a secondary COI, was not detected in paper residuals. Thus, no statistical
comparison was performed.

These results indicate that other sources of some primary COls and secondary COls may
contribute to COI soils concentrations where these soils concentrations were similar to or
greater than paper residuals. The descriptive statistics (sample number, standard deviation),
provided in the main text, varied for the primary COls/secondary COls and should be
considered in this comparison step.

A comparison of total PCB HQs, background HQs, and non-PCB COI HQs indicates that PCBs
are the risk driver for human health in soil. For human health, the mean HQs for the secondary
COls (arsenic and TCDD TEQ) were less than that of the total PCB mean HQ in soil. No
primary COls were identified.

This same comparison for ecological receptors identified one primary COI, TCDD TEQ, as
having a mean HQ greater than that of total PCBs. TCDD TEQ was further evaluated in regard
to specific ecological receptors to produce a range of ecological screening values (ESVs)/HQs
and collocation mapping with total PCBs in floodplain soils.

Project No.: 3293150000 Amec Foster Wheeler

ES-3 Environment & Infrastructure, Inc.



Area—Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Screening Threshold Values

The most conservative TCDD TEQ Tier 2 ESV for mammals [0.29 nanogram per kilogram
(ng/kg)] was used to estimate the soil HQ. Other Tier 2 ESVs are much greater

(5,000,000 ng/kg for invertebrates and 840 ng/kg for birds). Use of the most conservative ESV
for TCDD TEQ yields a mean HQ of 558 for mammals. Additional mammal ESVs for TCDD
TEQ include 3.15 ng/kg for the short-tailed shrew, 22.3 ng/kg for the white-footed mouse,

30.6 ng/kg for the red fox, and 4,550 ng/kg for the white-tailed deer (Efroymson et al. 1997).
These additional mammalian ESVs for soil presented in Efroymson et al. (1997) were derived
by iteratively calculating exposure estimates using different soil concentrations and conservative
soil-to-biota contaminant uptake models which account for the ingestion of soil as well as food.
Using the additional mammalian ESVs, a range of alternative HQs could be derived: 51 for the
short-tailed shrew, 7.2 for the white-footed mouse, 5.7 for the red fox, and 0.035 for the white-
tailed deer, which are below the total PCBs HQ of 108. Therefore, except for the most
conservative ESV of 0.29 ng/kg, the range of mammalian ESVs result in HQs less than the total
PCBs HQ of 108. Mean HQs for invertebrates and birds are less than the threshold of 1; a plant
ESV for TCDD TEQ is not available in the scientific literature. Use of the most conservative
mammalian ESV overstates potential risk for terrestrial ecological receptors in general.

Collocation Mapping

Most samples with elevated TCDD TEQ concentrations fall within the remedial footprint
designed for total PCBs, and will be addressed by remedies designed for PCBs as shown on
Figures 2-2 through 2-4. Figure 2-2 shows the location and concentration of TCDD TEQ in Area
1 where the TCRA for the Former Plainwell Impoundment was performed. This sample location
was within the removal area for this TCRA and no longer represents current conditions. The
Area 2 remedial footprint identified in Figure 2-3 is based on that submitted to USEPA and
Michigan Department of Environmental Quality (MDEQ) with the Area 2 Alternative Screening
Technical Memorandum (ASTM). The remedial footprint was based on areas showing elevated
concentrations of total PCBs. Therefore, Figure 2-3 represents a collocation of the Area 2
remedial footprint (elevated total PCBs) and TCDD TEQ sample locations/concentrations.
Figure 2-4 is a side-by-side comparison of Area 3 maps showing the total PCB sample locations
and color-coded concentrations level and the TCDD TEQ sample locations and numeric
concentrations. An area with elevated total PCB concentrations in soil appears downstream
from the M-89 Bridge to the Otsego Township Dam and in a smaller area just upstream of the
M-89 Bridge. Although an ASTM and remedial footprint have not yet been prepared for Area 3,
the remedial footprint will include these areas of elevated total PCBs, which are collocated with
elevated TCDD TEQs. Therefore, PCBs remain the COC for remedial decisions in the
floodplain soil.

An elevated TCDD TEQ concentration (252 ng/kg) was observed at one location in Area 2
(Figure 2-3) south of the main channel where near-by PCB concentrations were low. Near-by
maximum concentrations of PCBs ranged from 2 to 5 mg/kg (Figure 4-1 from the April 28, 2014
Area 2 SRI report; AMEC 2014). Dioxins are formed as the result of combustion processes
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such as the burning of wood, coal, and oil (FDA 2008). Additional sources include air emissions
from commercial and municipal waste combustion, hazardous waste incineration, chemical
production, and cement kilns and also include wastewater releases from chlorine-bleached pulp
and paper mills (Hutzinger et al. 1985; Ballschmiter et al. 1986; USEPA 2006a). Paper
recycling and secondary fiber mills are also reportedly sources of dioxins/furans (Rappe et al.
1990). However, several studies indicate that dioxins/furans concentrations in effluent from the
paper recycling industry and secondary fiber mills (not using bleaching processes) contain lower
concentrations of dioxins/furans than that found in paper mill wastes that use bleaching
processes (Rappe et al. 1990, USEPA 1993, USEPA 2006a). This region has contained a
number of potential sources as listed above.

Sediment Summary — After completion of Step 5 for human health, the following primary COls
and secondary COls were identified.

Human Health
Primary COls: None
Secondary COls: None

Ecological
Primary COls: TCDD TEQ
Secondary COls: Lead, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and endosulfan |

The concentrations of the sediment ecological primary COls and secondary COls were
statistically compared to paper residuals and soil concentrations. TCDD TEQ is significantly
less in concentration in sediment than observed in soil or in paper residuals. Mean
concentrations of lead in sediment is equivalent to mean concentrations observed in paper
residuals and in soils. Endosulfan I, benzo(k)fluoranthene, and dibenzo(a,h)anthracene were
not detected in paper residuals and no statistical comparison was possible. These results
suggest that other natural and anthropogenic sources of some primary/secondary COls
contribute to concentrations detected in Site soil and sediment. The descriptive statistics
(sample number, standard deviation), provided in the main text, varied for the primary
COls/secondary COls and should be considered in this comparison step.

Total PCB HQs and background HQs were then compared to non-PCB COIl HQs. The HQs of
COls were lower than the HQ for total PCBs. Therefore, total PCBs drive risk management and
remedial decisions for sediment.

Conclusions — This screening document has met the goal of confirming that PCBs are the
driver for risk and remediation. To validate this conclusion, sample analysis of dioxins/furans for
risk assessment and collocation mapping is recommended for the Area 4 floodplain.
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1.0 INTRODUCTION

Georgia-Pacific LLC (Georgia-Pacific) is conducting a Remedial Investigation/Feasibility Study
(RI/FS) for Operable Unit 5 (OU-5) of the Allied Paper, Inc./Portage Creek/Kalamazoo River
Superfund Site (Site) in Kalamazoo and Allegan Counties of southwest Michigan. This work is
being performed with oversight of the U.S. Environmental Protection Agency (USEPA) under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
an Administrative Settlement Agreement and Order on Consent signed by Georgia-Pacific on
February 21, 2007.

OU-5 encompasses 80 miles of the Kalamazoo River from Morrow Dam east of Kalamazoo to
the river mouth at Lake Michigan, plus a stretch of Portage Creek in Kalamazoo. The other
OUs are the Allied Paper, Inc. Landfill (OU-1), Willow Boulevard/A-Site Landfill (OU-2), King
Highway Landfill (OU-3), the 12th Street Landfill (OU-4), and the former Plainwell Mill (OU-7).
This report evaluates available analytical data from soil and sediment from Areas 1, 2, and 3 of
OU-5 (Figure 1-1) against upstream/reference area data collected upstream of Area 1 (Figure 1-
2) and paper residuals data from OU-1, OU-2, OU-3, and OU-4.

Data collected for the Supplemental Remedial Investigations (SRIs) of Areas 1, 2, and 3 of
OU-5 (referred to as the Site hereafter) and other supporting data collections within these three
areas were queried to identify soil and sediment sample results for constituents other than
polychlorinated biphenyls (PCBs) (i.e., non-PCB constituents). Previous samples were
analyzed for volatile organic compounds (VOCs) and semi-volatile organic compounds
(SVOCs), metals, pesticides, dioxins/furans, and PCB congeners. Non-PCB constituents of
interest (COls) were identified through the screening process detailed in this document.
USEPA, the Michigan Department of Environmental Quality (MDEQ), and Georgia-Pacific
agreed during a March 12, 2014, conference call that this non-PCB constituent screening would
be performed on soil and sediment sample data, and that the media of fish and surface water
would not be evaluated for non-PCB constituents. Groundwater impacts and potential leaching
of soil/sediment constituents to groundwater were not included in this data evaluation because
groundwater was excluded as a medium of concern for the Kalamazoo River, as noted in the
Area 1 SRI Report (ARCADIS 2012).

The purpose of this evaluation is: 1) to identify non-PCB constituents that may be COls for the
Site and 2) to show that PCBs are the driver for risk management and remedial decisions at the
Site. Ultimately, the goal for this screening evaluation is to verify that potential impacts from
non-PCB COls will be addressed adequately through remediation protective of human health
and the environment identified for PCBs.

For purposes of this evaluation, COls are non-PCB constituents detected in soil and/or
sediment that were identified for further consideration based on a tiered screening process.
COls are not constituents of concern that potentially pose an unacceptable risk to human health
or the environment, but are constituents that may be recommended for further consideration.
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Multiple sources, both naturally occurring and/or anthropogenic, likely contribute to the presence
of non-PCB constituents in floodplain soil and sediment.

1.1 APPROACH

The focus of this evaluation is the potential release of non-PCB constituents to the Kalamazoo
River. Figure 1-3 summarizes the tiered step-wise process for evaluating COls. The approach
for each step is summarized below.

The data used in the soil and sediment evaluations are discussed in Sections 2 and 3,
respectively, and the data are presented in Appendix A. Available analytical data were
reviewed for quality, and sample locations were mapped to confirm that data were physically
collected in Areas 1 through 3. Detected and non-detected constituents in soil and sediment
were identified. Summary tables were prepared for detected constituents that present the
minimum and maximum detections, the frequency of detection (FOD), and the mean
concentration for each constituent in soil and sediment. Detected constituents were carried
forward to the Tier 1 evaluation. For non-detected constituents, detection limits were compared
to Tier 1 screening human health and ecological levels for the uncertainty analysis, which is
discussed in Sections 2.4 and 3.3, to confirm that sample detection limits were generally
adequate to perform the screening process.

Tier 1 Evaluation of Soil and Sediment

In Step 1, potential field sampling or laboratory artifacts were identified within the detected soil
and sediment constituents. Detections of potential field or laboratory artifacts that were reported
at estimated concentrations (“J” flagged) because the detection was less than the detection limit
or were associated with field or equipment blanks (“B” flags for organic constituents) were
treated as non-detections (USEPA 1989). Constituents evaluated as potentially associated with
field sampling or laboratory contamination included 2-butanone, acetone, carbon disulfide,
methylene chloride, toluene, bis(2-ethylhexyl phthalate (BEHP), butyl benzyl phthalate, di-n-
butyl phthalate (DNBP), di-n-octyl phthalate, chloroform, diethyl phthalate, and 4-methyl-2-
pentanone (USEPA 1992). These constituents were eliminated from further evaluation if
greater than 90 percent of the detected concentrations were “J” and “B” flagged data. The high
rate of estimated and/or biased data for these field sampling and laboratory artifacts are an
indication of sample bias.

Step 2 consisted of FOD evaluation for detected constituents not eliminated in Step 1. Soil and
sediment constituents detected at a low FOD (i.e., < 10 percent of the analyzed samples) were
not retained for further evaluation because infrequently detected constituents are unlikely to be
associated with potential population-scale risks to Site receptors, being spatially limited in
distribution. For constituents eliminated due to a low FOD, detected concentrations were
compared to the Tier 1 human health and ecological screening levels for the uncertainty
analysis, which is discussed in Sections 2.4 and 3.3.
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Step 3 was a comparison of the maximum detected concentrations of the retained constituents
to screening levels designed to be protective of human health and the environment. Maximum
concentrations of the retained constituents were compared to the most stringent screening
levels as a Tier 1 screen to conservatively identify possible constituents that need further
evaluation. For human health, maximum soil concentrations were compared to screening levels
developed by MDEQ for response activities (Part 299.46) applicable to residential direct contact
and particulate/vapor inhalation exposures to soil. Neither MDEQ nor USEPA has published
human health values for direct contact exposures with sediments at this time. Sediment
concentrations were therefore compared to applicable soil human health risk-based screening
levels (MDEQ 2013), where available. USEPA Region 5 Resource Conservation and Recovery
Act (RCRA) ecological soil screening levels (USEPA 2003a) were used for screening potential
impacts for terrestrial ecological receptors. Sediment concentrations were also compared to
USEPA Region 5 RCRA ecological sediment screening levels (USEPA 2003a) protective of
benthic organisms and other published sediment screening levels when USEPA Region 5
RCRA screening levels were unavailable. Constituents with maximum concentrations below the
Tier 1 screening levels were eliminated from further evaluation.

In Step 4, retained soil and sediment constituent concentrations were compared to background
(soil) or upstream/reference (sediment) concentrations. Michigan statewide default background
levels from R 299.46: MDEQ Generic Soil Cleanup Criteria for Residential Category, Table 2
(MDEQ 2013) were used for soil. Sediment data collected upstream of Ceresco Reservoir and
in Morrow Lake (Line 6B, 2013; 2014) were used as upstream/reference sources for
comparison to the Area 1 through 3 sediment data with one exception (Figure 1-2). Morrow
Lake sediment reference concentrations for potentially petroleum-related compounds, such as
polycyclic aromatic hydrocarbons (PAHs), were not used for screening purposes. The
upstream/reference sediment data are presented in Appendix B. If the mean Site concentration
for a constituent fell within the range reported for either background (soil) or upstream/reference
(sediment) concentrations, the constituent was eliminated from further evaluation. Constituents
with mean concentrations above those reported for background (soil) or upstream/reference
areas (sediment) were retained for Tier 2 screening.

Tier 2 Evaluation of Soil and Sediment

In Step 5, constituents that were not eliminated during the Tier 1 evaluation were further
assessed in the Tier 2 evaluation. In the Tier 2 evaluation, hazard quotients (HQs) were
calculated by a simple ratio approach comparing the area-wide exposure point concentrations
(EPCs) for each constituent (i.e., upper confidence limit [UCL] and mean concentration) to Tier
2 screening levels. The UCLs were calculated using USEPA’s ProUCL Version 5.0 (USEPA
2013a) when sufficient data (eight or more data points) were available. The ProUCL output
reports are provided in Appendix C. In some cases, the maximum was used instead of a UCL,
depending on the number of data points available for statistical analysis and the distribution of
the data. For human health, the Tier 2 screening levels were the most conservative MDEQ
human health screening levels for ingestion and inhalation pathways, which were also used as
the Tier 1 screening levels. Tier 2 ecological screening values (ESVs) for soil were obtained
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from USEPA Ecological Soil Screening Level (Eco-SSL) documents, Oak Ridge National
Laboratory (ORNL) documents, and the Los Alamos National Laboratory (LANL) database
(LANL 2012), when available. For ecological soil screening, the lowest Tier 2 ESVs for
invertebrates, plants, mammals and birds were used, which resulted in the most sensitive
receptor for each constituent as the target receptor in the screening process. Tier 2 ESVs for
sediment are consensus-based values from MacDonald et al. (2000) and USEPA Region 3
Biological Technical Assistance Group (BTAG) Freshwater Sediment Screening Benchmarks
(USEPA 2006b) that are protective of benthic organisms.

In this preliminary screening evaluation, an HQ of 1 or less was assumed to indicate that
exposure to the constituent is not anticipated to pose adverse health effects to potential
receptors, and therefore, such constituents were not carried forward to the Tier 2 evaluation.
Constituents with HQs greater than 10 in the Tier 2 evaluation were identified as COls (i.e.,
primary COls). Constituents with HQs between 1 and 10 in the Tier 2 evaluation were identified
as “secondary” COls. Samples were collected along riverbanks, with fine-grained sediments
targeted. For example, approximately 20 percent of the sediments in Area 1 are fine-grained;
however, the biased sampling conducted in 2000 resulted in nearly 60 percent of core locations
being sampled in fine-grained sediment locations (ARCADIS 2012). Also, samples were
primarily collected in former impoundments in impacted areas and were not randomly selected.
As a result, data are likely biased high and overestimate the actual EPCs. HQs greater than 1
do not necessarily indicate that adverse impacts will occur due to the conservative screening
criteria applied and potential high bias in the dataset toward contaminated areas. Given the
uncertainty in the applicability of the screening values and the high-biased nature of the dataset,
an HQ of 10 was considered an appropriate target threshold value. An HQ of 10 provides for
reasonable certainty that a constituent should be retained for further evaluation. HQs between
1 and 10 were selected as secondary COls for further evaluation. Identification as a secondary
COl does not eliminate the constituent from further evaluation but serves as a qualifier of
uncertainty.

Step 6 of the Tier 2 screening consists of comparisons only; no constituents were eliminated
from further evaluation in this step. The soil and sediment COls were compared to
concentrations detected in the paper residuals samples collected from the 12th Street Landfill
OU, Allied Paper, Inc. Landfill OU, King Highway OU, and the Willow Boulevard/A-Site Landfill
OU (Figure 1-4). The analytical data for the paper residual samples are provided in

Appendix A. Table 1-1 summarizes the detected constituents from paper residuals samples
collected in 1993 at these OUs. Appendix A, Table A-7 lists the non-detected constituents in
the paper residuals samples. Two-sample hypothesis testing was performed to determine
whether there is a statistically significant difference between the concentrations reported in Site
soils, sediment, and paper residuals (Appendix D). The hypothesis testing was performed using
USEPA'’s ProUCL Version 5.0 (USEPA 2013a). The statistical comparison of Site
concentrations to paper residuals concentrations was not used to eliminate COls.

Step 7 is also a comparison and is weighted heavily in qualifying the importance of carrying a
specific COI forward for further evaluation. Step 7 identifies non-PCB constituents which
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indicate the potential for less risk than that associated with total PCBs. Therefore, COls
showing a lower potential risk relative to total PCBs (lower HQs) will not be evaluated further.
COils that indicate a potential for risk greater than total PCBs are further evaluated for sensitivity
to the Tier 2 screening values and collocation mapping with total PCBs.

In Step 7, soil and sediment samples analyzed for total PCBs were matched to soil and
sediment samples analyzed for non-PCB constituents. If sample locations were not collocated,
samples for total PCBs were located within a radius of 50 feet of the non-PCB samples. A
distance of 50 feet was established as the maximum acceptable distance between total PCBs
and non-PCB constituent samples to best represent collocated data with a reasonable sample
size. Appendix A includes the total PCBs dataset used for soil and sediment in this comparison.
Concentrations of total PCBs samples were weighted by the contribution of each sample to
each of the three intervals (i.e., 0 to 6 inches, 6 to 12 inches, and 12 to 24 inches) it participated
in, in agreement with the Interval Participation Weighted Concentration (IPWC). Total PCBs
IPWCs were used to calculate Total PCBs HQs for human health and ecological receptors
exposed to soil and sediment using the sources noted for Tier 2 screening. Total PCBs HQs
were then compared to non-PCB COls HQs to evaluate the relative risk of the non-PCB COls to
Total PCBs. Background (soil) and upstream/reference (sediment) HQs were also calculated
for comparison of Site HQs to background and upstream/reference HQs.

1.2 REPORT ORGANIZATION

Section 2 and Section 3 discuss the soil and sediment data evaluations, respectively, for
Areas 1 through 3. Section 4 presents the conclusions for the non-PCB data evaluation.
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2.0 EVALUATION OF NON-PCB CONSTITUENT DATA IN SOIL

Data used in the soil screening evaluation were collected from Areas 1 through 3 of OU-5 (Site)
along the riverbank and in the floodplain (Figure 1-1) between 1993 and 2013. A review of the
sample distribution and sampling strategy for most of the soils comprising the non-PCB dataset
indicated a bias toward the collection of samples in contaminated areas, which would tend to
overestimate the EPCs for non-PCB constituents. Samples were collected primarily along the
bank and from locations that were formerly impounded. These areas are anticipated to have
elevated concentrations due to their location and history. Fine-grained samples in depositional
areas were also preferentially sampled, which would tend to increase the detected
concentrations in the overall soil matrix. Visual observation of gray-colored material resulted in
preferential sampling of this observed layer rather than sampling from a standard exposure
interval. The data set is considered biased and may overestimate exposure concentrations, as a
result.

At the request of USEPA, soil constituent data were combined into one dataset and includes soil
collected up to approximately 7 feet below ground surface (bgs). The top 0.5 foot of soil is
typically considered the most biologically active exposure zone for ecological receptors and
most likely horizon of contact for recreational and residential receptors. With moderately
intrusive activities such as gardening and landscaping, the 0.5- to 1-foot interval bgs may be
brought to the surface. Burrowing ecological receptors may also contact soils deeper than 0.5
foot bgs. Human and ecological receptors are less likely to have direct contact with soils deeper
than 1 foot bgs unless erosion or intrusive activities such as construction and re-grading bring
soil from this interval to the ground surface. However, for the soil screening evaluation, the soil
data were combined into one dataset without identification of the depth interval sampled to
increase sample size and statistical power. Samples evaluated for this assessment were
analyzed for the following non-PCB constituents:

¢ VOCs
e SVOCs
e PAHs

o Pesticides
o Total metals/inorganic compounds
o Dioxins/furans

2.1 DATA EVALUATION

The soil sampling locations are shown on Figure 2-1. The Site soil dataset is summarized in the
sections below and included in Appendix A.
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The soil dataset included constituents detected in at least one sample following the data
selection rules listed below. The data selection rules are as follows:

o J Flagged Data — Data retained; indicates that result is an estimated concentration
that was reported as positively detected at a concentration greater than the
instrument detection limit, but less than the method detection limit.

o U Flagged Data — Data retained; indicates that parameter was not positively detected
at a concentration greater than the instrument detection limit.

e R Flagged Data — Data rejected; quality control indicates the data are unreliable.

¢ N Flagged Data — Data retained; presumptive evidence of material (tentative
identification).

e B Flagged Data (inorganic compounds) — Data retained; result treated as an
estimated detected value less than the contract-required detection limit, but greater
than the instrument detection limit.

o B Flagged Data (organic constituents) — Data retained; indicates analyte found in
associated sample blank; organic sample results validated with “B” flags are
estimated and may be a false positive or biased high based on blank data. These
values were considered non-detect for screening purposes.

o D Flagged Data — Data retained; compound identified in an analysis at a secondary
dilution factor.

e X Flagged Data — Data retained; indicates signal interference from polychlorinated
diphenyl compounds (dioxins/furans only).

e Y Flagged Data — Data retained; constituent treated as a detection for screening
purposes.

Duplicate samples were considered quality control samples and, therefore, were not included in
the soil dataset. Data not excluded by one or more selection rules represent the soil dataset.

Dioxins and furans exist in the environment as complex mixtures rather than as a single
compound, and the toxic potency of individual dioxin-like congeners in such mixtures may differ
considerably. The TCDD TEQs used in this data evaluation were developed in accordance with
USEPA’s Framework for Application of the Toxicity Equivalence Methodology for
Polychlorinated Dioxins, Furans, and Biphenyls in Ecological Risk Assessment (USEPA 2008)
and USEPA’s Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk
Assessments of 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (USEPA
2010). To avoid overestimating congener contributions to the TCDD TEQ concentration,
individual congeners detected below method detection limits were assigned concentrations of
zero when calculating the TEQs in the datasets.
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2.2 TIERED APPROACH FOR SCREENING OF CONSTITUENTS IN SOIL

The detected constituents were evaluated using a step-wise, tiered approach as shown on
Figure 1-3. The step-wise approach used in the data screening evaluation for soil included the
following steps:

Tier 1 Screening

Step 1. Identify field sampling and laboratory artifacts
Step 2. Evaluate FOD for each constituent

Step 3. Compare maximum soil constituent concentration to Tier 1 human health and
ecological soil screening levels (i.e., MDEQ soil screening levels for human health
[MDEQ 2013] and USEPA Region 5 RCRA ecological soil screening levels [USEPA
2003a))

Step 4. Compare mean soil constituent concentration to MDEQ statewide default
background levels for soil (MDEQ 2013)

Constituents that were not eliminated during the Tier 1 screening steps were carried
forward to the Tier 2 evaluation.

Tier 2 Screening

Step 5: Calculate an HQ for remaining constituents by dividing the exposure point
concentration by the Tier 2 human health and ecological screening values to identify soil
primary COls and secondary COls for human and ecological receptors

Step 6: Compare soil primary COIl and secondary COl mean concentrations to paper
residuals mean concentrations and test whether the concentrations in these media are
statistically similar

Step 7: Compare soil HQs of COI to HQs for total PCBs and to HQs based on
background concentrations for inorganic constituents

Step 6 of the Tier 2 screening consists of comparison only; there is no elimination of
constituents from further evaluation in this step. Step 7 is also a comparison, and is weighted
heavily in qualifying the importance of carrying a specific COIl forward in this evaluation. Step 7
identifies non-PCB constituents which indicate the potential for less risk than that associated
with total PCBs. Therefore, COls showing a lower potential risk relative to total PCBs (lower
HQs) are not evaluated further. If identified, COls that indicate a potential for risk greater than
total PCBs are further evaluated for sensitivity to the Tier 2 screening values and collocation
mapping with total PCBs.
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2.2.1 Constituents Detected in Soil

The list of constituents detected in Site soil is presented in Table 2-1. Constituents detected in
Site soil included the following:

24 metals/inorganic constituents
9VOCs

9 SVOCs

16 PAHs

23 pesticides

TCDD TEQ

Non-detected constituents were further evaluated in the uncertainty analysis presented in
Section 2.4, which includes comparison of detection limits to Tier 1 screening human health and
ecological levels to show that sample detection limits were adequate to perform the screening
process.

2.2.2 Tier 1 Screening

2221 Step 1: Potential Field Sampling and Laboratory Artifacts

Potential field sampling and laboratory artifacts were identified within the detected soil
constituents (Table 2-2). Detections of potential field sampling and laboratory artifacts that were
reported at estimated concentrations (“J” flagged) because the detection was less than the
reporting limit or were associated with field or equipment blanks (“B” flags for organic
constituents) were treated as non-detections (USEPA 1989). Soil constituents evaluated as
potentially associated with field sampling or laboratory contamination included 2-butanone,
acetone, carbon disulfide, methylene chloride, toluene, BEHP, butyl benzyl phthalate, DNBP,
and diethyl phthalate. The following constituents were eliminated from further evaluation
because greater than 90 percent of the detected concentrations for these two constituents were
J or B flagged:

e Methylene chloride
e Toluene

The high rate of estimated and/or biased data for these field sampling and laboratory artifacts
are an indication of sample bias.

2.2.2.2 Step 2: Frequency of Detection

Infrequently detected constituents (i.e., constituents detected in <10 percent of the samples) are
unlikely to pose a chronic health threat to receptors because of their limited spatial distribution.
Constituents that were infrequently detected in soil were eliminated from further consideration in
the screening evaluation (Table 2-3). The following constituents were eliminated from further
evaluation due to a low FOD (i.e., FOD of < 10 percent of the analyzed samples):
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o 2 metals (antimony, thallium)
e 3 VOCs (carbon disulfide, isophorone, xylenes)

e 7 SVOCs (butyl benzyl phthalate, dibenzo(a,h)anthracene, diethyl phthalate,
caprolactam, carbazole, dibenzofuran, phenol)

e 6 pesticides (chlordane (technical), endosulfan Il, endosulfan sulfate, endrin, endrin
ketone, toxaphene)

For constituents eliminated due to a low FOD, detected concentrations were compared to the
Tier 1 human health and ecological screening levels for the uncertainty analysis, which is
discussed in Section 2.4, to show that constituents eliminated due to low FOD are not
considered to warrant further evaluation.

2.2.2.3 Step 3A: Tier 1 Human Health Screen

Maximum detected soil concentrations were compared to the most stringent human health
screening values. Michigan residential soil screening levels (MDEQ 2013) were used to identify
constituents that may potentially pose human health hazards. Multiple soil screening levels
were considered, including the Michigan Volatile Soil Inhalation Screening Level, Michigan
Particulate Soil Inhalation Screening Level, and the Michigan Direct Contact Screening Level
(MDEQ 2013). Total chromium results were assumed to be the more conservative hexavalent
chromium for screening purposes; however, no industrial processes are known to have
generated hexavalent chromium. Constituents exceeding the most conservative soil screening
level were retained for further evaluation. Table 2-4 presents the results of the Tier 1 human
health screening.

Constituents eliminated because maximum detected concentrations were below the lowest
Tier 1 human health screening level included the following:

17 metals

3 VOCs

2 SVOCs

16 PAHSs (all PAHSs)
17 pesticides

Constituents eliminated because the constituent is considered a non-toxic essential nutrient
included the following:

e 2 metals (calcium, potassium)

Constituents eliminated because a human health screening level was not available included the
following:

e 1VOC (benzaldehyde)
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2224 Step 3B: Tier 1 Ecological Screen

Maximum detected soil concentrations were compared to USEPA Region 5 RCRA ecological
soil screening levels (USEPA 2003a) to identify constituents that may potentially pose health
hazards for ecological receptors exposed to Site soil. For constituents with no USEPA Region 5
ecological soil screening levels available, ecological soil screening levels were obtained from
ORNL and Eco-SSL documents. A USEPA Region 5 RCRA ecological soil screening level was
not available for aluminum. However, according to the Eco-SSL document for aluminum
(USEPA 2003b), aluminum does not generally need to be considered at sites where the soil pH
is greater than 5.5. The pH of soils in OU-5 is higher than 5.5 based on available Site data.
Constituents exceeding the ecological soil screening level were retained for further evaluation.
Table 2-5 presents the results of the Tier 1 ecological screening.

Constituents eliminated because the maximum detected concentration was below the Tier 1
ecological screening level included the following:

¢ 3SVOCs
16 PAHSs (all PAHSs)
e 8 pesticides

Constituents eliminated because the constituent was considered a non-toxic essential nutrient
included the following:

¢ 5 metals (calcium, iron, magnesium, potassium, sodium)
Constituents eliminated because a screening level was not available included the following:
e 1VOC (benzaldehyde)

2.2.2.5 Step 4: Background Screen

Soil constituent concentrations for metals/inorganic constituents were compared to the MDEQ
state-wide default background levels for soil (MDEQ 2013). The mean concentration of the soil
constituent was compared to the State background soil level. For this comparison, the
arithmetic mean was used when the constituent was detected in 100 percent of the samples.
As recommended by the ProUCL User’s Guide, the Kaplan Meier (KM) mean concentration was
used for constituents having a mixture of detections and non-detections. The comparisons of
Site mean soil concentrations to background soil levels are provided in Table 2-6. Constituents
with a mean concentration below the State background levels were eliminated from further
evaluation.
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Constituents eliminated because mean Site soil concentrations were below State background

levels included the following:

e 2 metals/inorganics (cobalt, cyanide)

2.2.2.6 Tier 1 Screening Summary

Tables 2-7 and 2-8 present the results of each Tier 1 screening step for human health and

ecological receptors, respectively. The following constituents were retained for Tier 2

screening:

Human Health

Ecological

Arsenic
Chromium
Lead
TCDD TEQ

Aluminum
Arsenic
Barium

Beryllium

Cadmium

Chromium
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Vanadium
Zinc
bis(2-Ethylhexyl)phthalate
Di-n-butyl phthalate
Aldrin
beta-BHC
gamma-BHC (Lindane)
4,4-DDT
Dieldrin
Endrin aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
TCDD TEQ

2.2.3  Step 5: Tier 2 Screening

The constituents retained from the Tier 1 screening were further evaluated for the potential for
health effects to Site receptors using the HQ method. In the Tier 2 screening, the UCL and
mean concentrations for each constituent were divided by a Tier 2 human health and ecological
screening value to generate HQs for each constituent. A HQ of 1 or less generally indicates
that exposure to the constituent is not anticipated to pose adverse health effects to potential
receptors. Constituents with HQs greater than 10 in the Tier 2 evaluation were identified as
primary COls. Constituents with HQs between 1 and 10 in the Tier 2 evaluation were identified
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as secondary COls. Secondary COls were not screened out or eliminated from the evaluation,
but were qualified as secondary because the UCL and mean used to calculate the HQs have a
higher degree of uncertainty, given the biased sampling design and the conservative Tier 2
screening criteria used.

The UCL (i.e., generally the 95 percent UCL on the arithmetic mean) and the mean
concentrations were used as the area-wide constituent concentrations for soil constituents in the
HQ analysis. The UCLs were calculated using USEPA’s ProUCL Version 5.0 (USEPA 2013a)
when sufficient data (eight or more data points) were available. The ProUCL output reports are
provided in Appendix C. Except for lead in the human health HQ evaluation, the
recommendations of the ProUCL software were followed regarding selection of constituent
concentrations. In accordance with USEPA guidelines for lead in human health risk
assessment, the mean concentration in soil was used as the constituent concentration for lead
(USEPA 2007; 2013c). The maximum detected concentration was used as the constituent
concentration if the recommended UCL was greater than the maximum detected concentration
or insufficient data were available for calculation of an UCL.

For the human health HQ analysis, the most conservative Michigan residential soil screening
levels (MDEQ 2013) previously used in the Tier 1 soil screening (Section 2.2.2.3) were selected
as the toxicological benchmarks for HQ analysis. For the ecological HQ analysis, constituents
were evaluated with more refined probable effects levels. Tier 2 ESVs for soil were obtained
from USEPA Eco-SSL documents, ORNL documents, and the LANL database (LANL 2012),
when available. USEPA Region 5 RCRA ESVs for Soil (USEPA 2003a) were used in the
absence of refined ESVs from the previously listed sources. Ecological HQs were calculated for
terrestrial plants, terrestrial invertebrates, mammals, and birds to provide a range of ecological
receptors in the evaluation.

2.2.3.1 Step 5A: Human Health Hazard Quotients

Table 2-9 presents the results of the Tier 2 human health screening for soil, which are
summarized below:

¢ Two constituents were eliminated as human health COls (i.e., mean HQs < 1) —
chromium and lead.

¢ No constituents were selected as human health primary COls (i.e., no mean HQs
were greater than 10).

o Constituents selected as human health secondary COls (i.e., mean HQs were
greater than 1 but less than or equal to 10):

e Arsenic
e TCDD TEQ
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2232 Step 5B: Ecological Hazard Quotients

Table 2-10 presents the Tier 2 ESVs for the range of ecological receptors evaluated (i.e.,
terrestrial plants, terrestrial invertebrates, mammals, and birds). For the ecological soil
screening, the lowest Tier 2 ESVs for invertebrates, plants, mammals and birds were used,
which resulted in the most sensitive receptor for each constituent as the target receptor in the
screening process. Table 2-11 presents the results of the Tier 2 ecological screening for soil,
which are summarized below:

e Six constituents were eliminated as ecological COls (i.e., mean HQs < 1):

e 6 metals (aluminum, arsenic, barium, beryllium, nickel, silver)

e 7 pesticides (aldrin, beta-hexachlorocyclohexane (BHC), gamma-BHC (lindane),
endrin aldehyde, heptachlor, heptachlor epoxide, methoxychlor)

e Constituents selected as ecological primary COls (i.e., mean HQs were greater than
10):

e 2 metals (lead, mercury)
e 2 SVOCs (BEHP, DNBP)
e TCDD TEQ

¢ Constituents selected as ecological secondary COls (i.e., mean HQs were greater
than 1 but less than or equal to 10):

e 7 metals (cadmium, chromium, copper, manganese, selenium, vanadium, zinc)
o 2 pesticides (4,4'-dichlorodiphenyltrichloroethane [DDT], dieldrin)

2.2.3.3 Tier 2 Screening Summary

Tables 2-12 and 2-13 summarize the Tier 2 human health and ecological screenings,
respectively. The following primary COls and secondary COls were identified for soil:

Human Health Ecological
Primary COI Secondary COI Primary COI Secondary COI
None Arsenic Lead Cadmium
TCDD TEQ Mercury Copper
BEHP Chromium
DNBP Manganese
TCDD TEQ Selenium
Vanadium
Zinc
4,4'-DDT
Dieldrin
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2.2.34 Step 6: Comparison of COls Concentrations to Paper Residuals
Concentrations

Paper residuals samples were collected in 1993 from the 12th Street Landfill OU, Allied Paper,
Inc. Landfill OU, King Highway OU, and the Willow Boulevard/A-Site Landfill OU (Figure 1-4).
The analytical data for the paper residual samples is provided in Appendix A, and Table 1-1 lists
the detected constituents from paper residuals samples. COI concentrations in soil were
compared to concentrations in paper residuals using two-sample hypothesis testing. Two-
sample hypothesis testing compares the mean or median constituent concentrations of two
populations to determine whether there is a statistically significant difference between the
concentrations. The null hypothesis for each test assumed that the Site mean/median
concentration of a COIl was equal to the mean/median paper residual concentration (Ho: Site
Mean/Median Concentration = Paper Residual Mean/Median Concentration). ProUCL Version
5.0.00 was used to complete the statistical testing (USEPA 2013a). ProUCL can calculate the
following two-sample hypothesis tests:

o Student’s t-test is a parametric test that assumes normality and equality of variance
in the two tested groups. If tests of variance determine unequal variance in the two
groups, a modified t-test (Welch-Satterthwaite) can be used instead. Normality is
then the only assumption being made.

¢ Wilcoxon-Mann-Whitney test is a non-parametric test that handles data with non-
detects with one detection limit and assumes that the two populations have
comparable shapes and variability.

e Gehan test is a non-parametric test that addresses datasets with non-detects and
multiple detection limits. This test assumes the data have comparable shapes and
variability.

o Tarone-Ware test is a non-parametric test that addresses datasets with non-detects
and multiple detection limits. This test assumes the data have comparable shapes
and variability.

The intention of the two-sample hypothesis testing is to demonstrate whether the soil dataset is
similar to the paper residuals dataset. If COI concentrations in soil are greater than or similar to
that of the paper residuals, then background or other sources of the COls likely contribute to soil
concentrations. In general, if paper residuals were a primary source, it is expected that the
concentrations of COls in soil would be less than the source materials because of mixing and
dilution through the transport processes of the river. For constituents not detected in paper
residuals but detected in soil, other anthropogenic or background sources are likely.

A comparison of PCBs in Site soil to paper residuals is listed in Table 2-16. Total PCB
concentrations in paper residuals were compiled for subsamples collected from 50 percent to 90
percent of the overall sampling depth (Appendix A, Table A-10). The focused interval of 50 to
90 percent was selected to verify that the constituents potentially associated with paper
residuals were accurately identified. Subsamples collected at shallower depths could potentially
be associated with non-paper residuals waste used as fill material during grading activities in
the landfill, and samples collected at greater depths could be associated with native soil
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underlying the landfill. Elimination of samples that could contain fill or native soil material
reduces the likelihood that analytical concentrations are underestimated. PCB concentrations
are elevated and consistent (relative to fill at shallow depths and native soil at depth) in samples
collected from the middle to lower intervals of the paper residual waste material, providing
evidence that non-PCB samples were taken from paper residuals waste and not mixed with
either native, base, or cover soil . Total PCB concentrations in soil were substantially lower than
total PCB concentrations in paper residuals. This indicates that notable dilution is likely to have
occurred between the source material and the accepting medium (soil).

Methods and results of the two-sample hypothesis testing and the comparison of Site soil to
paper residuals are provided below. Table 2-14 summarizes paper residuals concentrations to
Site soil concentrations for the COls. Table 2-15 presents the results of the two-sample
hypothesis testing for paper residuals concentrations to Site soil concentrations for the COls.
The hypothesis testing inputs and output are included in Appendix D.

Results of Two-Sample Hypothesis Testing

Five soil constituents (lead, mercury, BEHP, DNBP, and TCDD TEQ) were selected as primary
COls and ten soil constituents (arsenic, cadmium, chromium, copper, manganese, selenium,
vanadium, zinc, 4,4’-DDT, and dieldrin) were selected as secondary COls. The Wilcoxon-
Mann-Whitney test was used with datasets that did not include non-detections with more than
one detection limit. In accordance with recommendations from the ProUCL software (USEPA
2013a), the Gehan test was used when datasets included non-detections and variable detection
limits (i.e., BEHP, DNBP, 4,4,’-DDT, arsenic, cadmium, and selenium). In ProUCL, p-values are
calculated for each test approach. A p-value is the probability value assessing whether the null
hypothesis (Ho) should be rejected. If the p-value is smaller than the pre-set alpha value
(typically alpha = 0.05), the Hy is rejected and the alternative hypothesis should be accepted.
Constituents that were COls in soil and sediment were also statistically compared, as discussed
in Section 3.2.3.4 and presented in Appendix D. A Bonferroni adjustment of the p-value
(adjusted alpha = 0.017) was calculated and used to evaluate the results of the multiple
comparisons (i.e., three tests; see Section 3.2.3.4) because multiple comparisons cause an
increase in the experiment-wise error rate (see Appendix D text for details). For these
comparisons, Hy assumes that the soil data median is equal to the paper residuals data median.
The Hy was not rejected if the p-value was equal to or greater than the alpha.

Both datasets for chromium, copper, lead, manganese, vanadium, zinc, and TCDD TEQ
included only sample concentrations detected above the sample reporting limit; therefore,
hypothesis testing was performed using the Wilcoxon-Mann-Whitney test. Arsenic, cadmium,
mercury, selenium, BEHP, DNBP, 4,4’-DDT, and dieldrin included a mixed dataset of samples
(i.e., detects and non-detects). Thus, hypothesis testing was performed using the Gehan tests.
Site soil concentrations of chromium, lead, mercury, copper, zinc, 4,4-DDT, DNBP, and TCDD
TEQ were not significantly different from those in the paper residuals. The null hypothesis was
rejected for arsenic, cadmium, manganese, selenium, vanadium, and BEHP, indicating that Site
median concentrations of these COls were significantly different from those in the paper
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residuals. With the exception of BEHP, the Site median concentrations of these COls were
greater than the paper residuals median concentrations.

Soil and Paper Residuals Comparison

Soil Primary COls

Lead — The range of Site soil concentrations (2.9 milligrams per kilogram [mg/kg] to 1,200
mg/kg) is within the range of paper residuals concentrations (7.8 mg/kg to 1,440 mg/kg;
Table 2-14). Median concentrations in Site soil and paper residuals samples were not
significantly different (using the Wilcoxon-Mann-Whitney test; Table 2-15).

Mercury — The range of Site soil concentrations (0.0090 mg/kg to 16.3 mg/kg) overlaps the
range of paper residuals concentrations (0.06 mg/kg to 5.2 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were not significantly different (using the
Gehan test; Table 2-15).

BEHP — The range of Site soil concentrations (24 micrograms per kilogram [ug/kg] to

2,300 pg/kg) is below the range of paper residuals concentrations (95 pg/kg to 15,000 pg/kg;
Table 2-14). Median concentrations in Site soil and paper residuals samples were significantly
different (using the Gehan test; Table 2-15). Median concentrations in Site soils were lower
than in paper residuals.

DNBP — The range of Site soil concentrations (30 ug/kg to 2,900 ug/kg) overlaps the range of
paper residuals concentrations (54 ug/kg to 1,600 pg/kg; Table 2-14). Median concentrations in
Site soil and paper residuals samples were not significantly different (using the Gehan test;
Table 2-15).

TCDD TEQ - The range of Site soil concentrations (0.042 ng/kg to 1,071 ng/kg) is below the
range of paper residuals concentrations (0.989 ng/kg to 2,023 ng/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were not significantly different (using the
Wilcoxon-Mann-Whitney test; Table 2-15).

Soil Secondary COls

Arsenic — The range of Site soil concentrations (2.2 mg/kg to 57.4 mg/kg) is greater than the
range of paper residuals concentrations (0.57 mg/kg to 23.7 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were significantly different (using the
Gehan test; Table 2-15). Median concentrations in Site soil were greater than in paper
residuals.

Cadmium — The range of Site soil concentrations (0.13 mg/kg to 13.5 mg/kg) is greater than the
range of paper residuals concentrations (0.77 mg/kg to 3.7 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were significantly different (using the
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Gehan test; Table 2-15). Median concentrations in Site soil were greater than in paper
residuals.

Chromium — The range of Site soil concentrations (4.0 mg/kg to 449 mg/kg) overlaps the range
of paper residuals concentrations (7.4 mg/kg to 212 mg/kg; Table 2-14). Median concentrations
in Site soil and paper residuals samples were not significantly different (using the Wilcoxon-
Mann-Whitney test; Table 2-15).

Copper — The range of Site soil concentrations (1.5 mg/kg to 390 mg/kg) overlaps the range of
paper residuals concentrations (9.1 mg/kg to 279 mg/kg; Table 2-14). Median concentrations in
Site soil and paper residuals samples were not significantly different (using the Wilcoxon-Mann-
Whitney test; Table 2-15).

Manganese — The range of Site soil concentrations (70.6 mg/kg to 2,760 mg/kg) is greater than
the range of paper residuals concentrations (6.3 mg/kg to 615 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were significantly different (using the
Wilcoxon-Mann-Whitney test; Table 2-15). Median concentrations in Site soils were greater
than in paper residuals.

Selenium — The range of Site soil concentrations (0.39 mg/kg to 5.3 mg/kg) is greater than the
range of paper residuals concentrations (0.35 mg/kg to 3.1 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were significantly different (using the
Gehan test; Table 2-15). Median concentrations in Site soils were greater than in paper
residuals.

Vanadium — The range of Site soil concentrations (4.0 mg/kg to 32.4 mg/kg) is greater than the
range of paper residuals concentrations (4.9 mg/kg to 24.9 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were significantly different (using the
Wilcoxon-Mann-Whitney test; Table 2-15). Median concentrations in Site soils were greater
than in paper residuals.

Zinc — The range of Site soil concentrations (9.8 mg/kg to 1,010 mg/kg) is within the range of
paper residuals concentrations (20.9 mg/kg to 1,140 mg/kg; Table 2-14). Median
concentrations in Site soil and paper residuals samples were not significantly different (using the
Wilcoxon-Mann-Whitney test; Table 2-15).

4,4-DDT - The range of Site soil concentrations (3.4 ug/kg to 340 pg/kg) is below the range of
paper residual concentrations (4.7 ug/kg to 600 ug/kg; Table 2-14). Median concentrations in
Site soil and paper residuals samples were not significantly different (using the Gehan test;
Table 2-15).

Dieldrin — The range of Site soil concentrations is 2.1 ug/kg to 130 pg/kg; dieldrin was not
detected in paper residuals (Table 2-14). A statistical comparison was not conducted.
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Constituents that have concentrations in soil equal to or greater than paper residuals do not
show dilution and likely have contributions from other natural and/or anthropogenic sources.
Metals are both naturally occurring and may have multiple sources. The presence of 4,4-DDT
may also have multiple anthropogenic sources due to its historically wide application. BEHP
and DNBP are ubiquitous in the environment and the resulting detections may be the result of
multiple anthropogenic sources.

Multiple anthropogenic sources of TCDD TEQ likely also contribute to concentrations detected
in soil. Dioxins are formed as the result of combustion processes such as the burning of wood,
coal, and oil (FDA 2008). Additional sources include air emissions from commercial and
municipal waste combustion, hazardous waste incineration, chemical production, and cement
kilns and also include wastewater releases from chlorine-bleached pulp and paper mills
(Hutzinger et al. 1985, Ballschmiter et al. 1986, USEPA 2006a). Paper recycling and secondary
fiber mills are also reportedly sources of dioxins and furans (Rappe et al. 1990). However,
several studies indicate that dioxins/furans concentrations in effluent from the paper recycling
industry and secondary fiber mills (not using bleaching processes) contain lower concentrations
of dioxins/furans than that found in paper mill wastes that use bleaching processes (Rappe et al.
1990, USEPA 1993, USEPA 2006a). This region includes industrial areas that contained
several of the sources listed above.

Appendix F summarizes potential sources for the non-PCB constituents identified as soil
primary COls and/or secondary COls. Source consideration is presented for informational
purposes and is not an elimination step.

2.2.35 Step 7: Comparison of Total PCB HQs to COIs HQs and Comparison of COls
HQs to Background Soil HQs

Step 7 is weighted heavily in qualifying the importance of carrying a specific COI forward in this

evaluation. Step 7 identifies non-PCB constituents which indicate the potential for less risk than
that associated with total PCBs. Therefore, COls showing a lower potential risk relative to total

PCBs (lower HQs) are not evaluated further.

Comparison of COIs HOs to Background Soil HOs

Soil background HQs were also calculated for the metal/inorganic COls for comparison of Site
HQs to background HQs. Table 2-17 and Table 2-18 provide the comparison of the COls HQs
to the background HQs for metal/inorganic COls. The background HQs were calculated using
the default Michigan State background concentrations. The mean background HQ for the
human health secondary COI arsenic (HQ = 0.8) is less than the mean HQ of 2 (Table 2-17).
The mean background HQs for the ecological primary COls/secondary COls cadmium, lead,
manganese, and mercury were greater than 1 (Table 2-18). The background HQ for mercury
was one order of magnitude higher than 1 (HQ of 10). Background HQs for chromium, copper,
selenium, and zinc were less than or equal to 1. In general, mean Site HQs for the
metal/inorganic ecological COls were equal to or greater than the background HQs. These
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comparisons indicate that some contribution of inorganic compounds from background sources
is likely.

Comparison of Total PCB HQs to COIs HOs

Total PCBs HQs were compared to COls HQs to evaluate the magnitude of the COls HQs to
Total PCBs HQs. The UCL and mean Site soil concentrations for total PCBs were calculated as
discussed in Section 1.1. The UCL and mean concentrations for total PCBs were divided by
Tier 2 human health and ecological screening values for total PCBs to generate HQs. The
human health total PCB soil screening value of 1.0 mg/kg was obtained from USEPA (2005)
and is the Toxic Substances Control Act cleanup standard in residual waste or porous surface
without further conditions in a high-use occupancy area (Table 2-9). Tier 2 ESVs for total PCBs
were obtained from ORNL documents and the LANL database (LANL 2012) (Table 2-10).

Table 2-17 and Table 2-18 compare the COlIs HQs to the total PCBs HQs for human and
ecological receptors, respectively.

The mean HQs for the human health secondary COls, arsenic (HQ = 2) and TCDD TEQ (HQ =
2), were half the magnitude of the total PCB mean HQ (HQ = 4) in soil (Table 2-17). These
HQs indicate that total PCBs are the risk driver in soil for human health.

The mean HQ for total PCBs based on potential ecological risk is 108 (Table 2-18). The mean
HQs for the ecological primary COls/secondary COls, except TCDD TEQ, are below the mean
HQ for total PCBs (Table 2-18). Thus, ecological primary COls/secondary COls which include
9 metals (cadmium, chromium, copper, lead, manganese, mercury, selenium, vanadium, and
zinc), 2 SVOCs (BEHP and DNBP), and 2 pesticides (4,4’-DDT and dieldrin) are not risk drivers
compared to total PCBs for ecological soil exposures. The mean ecological HQ for TCDD TEQ
is 558 (Table 2-18).

For TCDD TEQ, there is a wide range in the ecological screening values between the different
ecological receptors. The lowest refined ecological screening value was selected as the Tier 2
ESV for soil. Because COls were identified based on this lowest Tier 2 ESV, a constituent may
be identified as a COI for one group of ecological receptors, but for another group the
constituent in Site soil may not be a potential concern. Using the mean Site soil concentration
of TCDD TEQ (162 ng/kg) and the refined ESVs presented in Table 2-10, TCDD TEQ does not
present a potential concern for terrestrial invertebrates or birds. Use of the most conservative
mammalian ESV for TCDD TEQ tends to overstates potential risk for terrestrial ecological
receptors in general. Only one COIl, TCDD TEQ, has a mean HQ greater than the total PCBs
HQ. Further evaluation of TCDD TEQ is provided below based on an evaluation of the range of
available ESVs and collocation mapping with total PCBs.

2.3 FURTHER EVALUATION OF CONSTITUENTS OF INTEREST — TCDD TEQ

One primary COI, TCDD TEQ, has a mean HQ greater than the total PCBs HQ. However, this
finding is due to the very conservative ecological ESV applied. TCDD TEQ was further
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evaluated in regard to specific ecological receptors to produce a range of ESVs/HQs and
collocation mapping with total PCBs in floodplain soils.

2.3.1 Ecological Screening Values

Refined ecological screening values were compiled for a range of ecological receptors,
including plants, terrestrial invertebrates, mammals, and birds. For TCDD TEQ, there is a wide
range in the Tier 2 ecological screening values between the different ecological receptors. The
lowest refined ecological screening value was selected as the Tier 2 ESV for soil. Because
COls were identified based on this lowest Tier 2 ESV, a constituent may be identified as a COI
for one group of ecological receptors, but for another group the constituent in Site soil may not
be a potential concern. The table below lists the ecological receptor and the associated range
of HQs based on the Tier 2 ESV for the various receptors.

Range of Ecological Receptor Mean HOs*

Terrestrial
Invertebrate
Plant HQ HQ Mammal HQ Bird HQ
Soil COI
TCDD TEQ - 0.00003 558 0.2

*Bolded HQ based on lowest Tier 2 ESV resulting in primary COI designation.

The potential ecological risk is likely overestimated for some ecological receptors because of
the wide range in ecological screening values and the use of the lowest value in the Tier 2
evaluation.

The most conservative TCDD TEQ Tier 2 ESV for mammals (0.29 ng/kg) was used to estimate
the soil HQ. Other Tier 2 ESVs are much greater (5,000,000 ng/kg for invertebrates and 840
ng/kg for birds). Use of the most conservative ESV for TCDD TEQ yields a mean HQ of 558 for
mammals. Additional mammal ESVs for TCDD TEQ include 3.15 ng/kg for the short-tailed
shrew, 22.3 ng/kg for the white-footed mouse, 30.6 ng/kg for the red fox, and 4,550 ng/kg for the
white-tailed deer (Efroymson et al. 1997). These additional mammalian ESVs for soil presented
in Efroymson et al. (1997) were derived by iteratively calculating exposure estimates using
different soil concentrations and conservative soil-to-biota contaminant uptake models which
account for the ingestion of soil as well as food. Using the additional mammalian ESVs, a range
of alternative HQs could be derived: 51 for the short-tailed shrew, 7.2 for the white-footed
mouse, 5.7 for the red fox, and 0.035 for the white-tailed deer. Therefore, except for the most
conservative ESV of 0.29 ng/kg, the range of mammalian ESVs result in HQs less than the total
PCBs HQ of 108. Mean HQs for invertebrates and birds are less than the threshold of 1; a plant
ESV for TCDD TEQ is not available in scientific literature. Use of the most conservative
mammalian ESV for TCDD TEQ overstates potential risk for terrestrial ecological receptors, in
general.
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2.3.2 Collocation Mapping with Total PCBs

Most samples with elevated TCDD TEQ concentrations fall within the remedial footprint
designed for total PCBs and would be addressed by remedies designed for PCBs as shown on
Figures 2-2 through 2-4. Figure 2-2 shows the location and concentration of TCDD TEQ in Area
1 where the TCRA for the Former Plainwell Impoundment was performed. This sample location
was within the removal area for this TCRA and no longer represents current conditions. The
Area 2 remedial footprint identified in Figure 2-3 is based on that submitted to USEPA and
MDEQ with the Area 2 Alternative Screening Technical Memorandum (ASTM). The remedial
footprint was based on areas showing elevated concentrations of total PCBs. Therefore, Figure
2-3 represents a collocation of the Area 2 remedial footprint (elevated total PCBs) and TCDD
TEQ sample locations/concentrations. Figure 2-4 is a side-by-side comparison of Area 3 maps
showing the total PCB sample locations and color-coded concentrations level and the TCDD
TEQ sample locations and numeric concentrations. An area with elevated total PCB
concentrations in soil appears downstream from the M-89 Bridge to the Otsego Township Dam
and in a smaller area just upstream of the M-89 Bridge. Although an ASTM and remedial
footprint have not yet been prepared for Area 3, the remedial footprint will include these areas of
elevated total PCBs, which are collocated with elevated TCDD TEQs. The range of background
concentrations for dioxins/furans provided in this document include the data from the University
of Michigan study as well as others and appropriately distinguishes higher dioxins/furans
concentrations that are located within the remedial footprints from those that are outside of that
footprint. PCBs remain the COC for remedial decisions in floodplain soil.

An elevated TCDD TEQ concentration (252 ng/kg) was observed at one location in Area 2
(Figure 2-3) south of the main channel where near-by PCB concentrations were low. Near-by
maximum concentrations of PCBs ranged from 2 to 5 mg/kg (Figure 4-1 from the April 28, 2014
Area 2 SRI report; AMEC 2014). This exceedance is limited in spatial extent and, therefore,
does not pose an unacceptable risk to ecological populations. Sources of dioxins/furans in the
environment are discussed in Appendix F.

2.4 UNCERTAINTIES

The uncertainties associated with the non-PCB soil data evaluation are provided below:

o Cumulative hazards and risks are not evaluated in this data evaluation.
Synergistic or additive effects and potentially bioaccumulative compounds are
not specifically addressed in the screening process. However, potentially
bioaccumulative compounds, including mercury and dioxins/furans as TCDD
TEQ, are COls when these compounds were greater than the screening
criteria.

o Exposure to the top 6 inches of soil is expected to be the primary focus for
both ecological and human receptors. Exposure to deeper soils may not
occur unless land is disturbed or burrowing ecological receptors are present.
In general, COI concentrations were greater in depth at intervals below
6 inches. Inclusion of soils greater than 12 inches in depth may tend to
overestimate potential exposures.
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e For some non-PCB constituents, only a limited number of samples have been
analyzed. Also, some data are more than 10 years old. This may either
underestimate or overestimate the magnitude and distribution associated with
a single COI.

e State default background levels were used as background values for soil
because no Site-specific background samples could be identified. This may
either underestimate or overestimate the number of constituents assumed to
be within background levels in the screening evaluation.

e Soil sampling strategies have been intentionally biased. Many samples were
taken in areas of former impoundments or along the bank, and samples were
focused on areas where finer-grained particles were more prevalent than
coarser-grained particles. Visual observation of gray material resulted in
preferential sampling of this layer rather than sampling a standard exposure
interval. This approach likely overestimates the magnitude of Site soil
concentrations and influences the results of hypothesis testing.

e The use of the UCL and/or mean in the calculation of the HQ included data
not eliminated by the data selection rules discussed in Section 2.1. This
included data with elevated detection limits, and, in some instances, UCLs
and/or means may have been influenced by a few samples. This may have
overestimated some HQs.

o Conservative Tier 2 ESVs were used in the HQ calculations. These
screening values are often lower than concentrations observed to cause
adverse health effects in some wildlife populations. Use of the most
conservative ESV overstates potential risk for some terrestrial ecological
receptors, as discussed in Section 2.3.1.

¢ An HQ of 1 or less generally indicates that exposure to the constituent is not
anticipated to pose adverse health effects to potential receptors, and
therefore, such constituents were not carried forward to the Tier 2 evaluation.
An HQ greater than 1 does not necessarily indicate that adverse impacts will
occur, and, due to the conservative sampling bias in the dataset, the
estimated HQs are likely higher than what would be observed using an
unbiased dataset. Constituents with HQs greater than 10 in the Tier 2
evaluation were identified as primary COls. A threshold of 10 was
considered reasonable given that the data collected were biased (e.g.,
samples were collected along a riverbank, fine-grained sediments were
targeted, and samples were primarily collected in former impoundments and
not residential exposure units) and were not collected in a random, fully
representative manner. As a result, constituent concentrations based on the
UCL and mean are likely biased high. Constituents with HQs between 1 and
10 in the Tier 2 evaluation were identified as secondary COls. Given the
uncertainty associated with using the most conservative screening values
that may be overprotective and the biased nature of the dataset, an HQ of 10
was considered an appropriate threshold above which a constituent would be
considered a COI.
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2.4.1 Uncertainties with Excluding Non-Detect Data

Non-detected constituents were excluded from the screening evaluation dataset. For some
constituents, the detection limits may be elevated above the Tier 1 screening levels. Exclusion
of non-detected constituents with elevated detection limits introduces additional uncertainty in
the identification of COls. Non-detected constituents were further evaluated in the uncertainty
analysis to assess whether sample detection limits were adequate to perform the screening
process. To assess whether the non-detected data had detection limits above Tier 1 human
health and ecological screening levels, the sample detection limits were compared to the Tier 1
screening levels. Appendix E, Table E-1 presents this comparison. None of the non-detected
constituents in soil had detection limits above the Tier 1 human health screening levels;
however, several SVOCs had detection limits greater than Tier 1 ecological screening levels.
These SVOCs included 2,4-dimethylphenol, 2,4-dinitrophenol, 2,6-dinitrotoluene,
2-chloronaphthalene, hexachlorobenzene, hexachlorobutadiene, and pentachlorophenol.
Pentachlorophenol and 2,4-dimethylphenol are very infrequently detected in paper residuals
(see Section 2.4.2) and are not evaluated further.

2.4.2  Uncertainties with Excluding Constituents with a Low Frequency of Detection

Constituents with a FOD less than or equal to 10 percent were eliminated from further
evaluation in Step 2 of the Tier 1 evaluation. Exclusion of low FOD constituents introduces
additional uncertainty in the identification of COls. Thus, constituents eliminated due to a low
FOD were further evaluated in the uncertainty analysis to assess whether those constituents are
not considered to be a concern for the Site. To assess whether the eliminated low FOD
constituents had concentrations greater than human health and ecological screening levels, the
maximum detected concentration was compared to Tier 1 screening levels. Appendix E,

Table E-2 presents this comparison. 2,4-Dimethylphenol and pentachlorophenol were detected
in 1 of 59 paper residuals samples and 3 of 59 paper residuals samples, respectively. Due to
the low FOD for these two constituents in paper residuals, these constituents are not considered
to warrant further evaluation because of their limited spatial extent. None of the eliminated low
FOD constituents in soil had maximum detected concentrations greater than the Tier 1 human
health screening levels; however, two metals (antimony and thallium) and three pesticides
(chlordane, endrin, and toxaphene) had maximum detected concentrations greater than Tier 1
ecological screening levels. Although a few individual samples exceeded the ecological
screening levels for these constituents (between 1 and 3 samples per constituent in 38 to 50
total samples), these constituents are not expected to be frequently encountered by ecological
receptors in the floodplain areas because of their limited spatial extent and are not considered
to warrant further evaluation. This level of uncertainty is acceptable given the screening
process employed in this non-PCB evaluation for risk management and remedial decisions
concerning floodplain soil.
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2.5 SOIL EVALUATION CONCLUSIONS

Only one primary COI (TCDD TEQ) for ecological endpoints and one secondary COI for human
health (TCDD TEQ) were identified as Tier 2 COIs with mean HQs greater than the total PCBs
HQ. Most of the elevated TCDD TEQ concentrations are collocated with elevated total PCBs
and within the predicted remedial footprint identified for evaluation in an FS. In addition, the HQ
for TCDD TEQ is likely overestimated.

This screening document has met the goal of confirming that PCBs are the driver for risk and
remediation. To validate this conclusion, sample analysis of dioxins/furans for risk assessment
and collocation mapping is recommended for floodplain soil in Area 4.
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3.0 EVALUATION OF NON-PCB CONSTITUENT DATA IN SEDIMENT

Data used in the sediment screening evaluation were collected from Areas 1 through 3 of OU-5
(Site) between 1997 and 2011 (Figure 1-1). Sediment data collected from Morrow Lake in 2010
and sediment data collected as part of the Line 6B oil spill monitoring in 2010 are incorporated
as upstream/reference data for comparison to Site data (Figure 1-2). In July 2010 near
Marshall, Michigan, a pipeline leak occurred (Line 6B, 2014). Approximately 8,033 barrels of
crude oil entered Talmadge Creek and the Kalamazoo River, flowing downstream until
contained near Morrow Lake. Sediments were collected within the river from Talmadge Creek
approximately to Morrow Lake Dam and in the Kalamazoo River upstream of Ceresco
Reservoir. Data from August 16, 2010, to October 22, 2010, published online on the Line 6B oil
spill website (Line 6B, 2014) were used as reference sample data for screening of Site sediment
data. One group of samples was collected upstream of the spill, and the samples in Morrow
Lake are downstream of the major impacts of the spill. However, because the Morrow Lake
samples were downstream of the spill, reference concentrations associated with petroleum
hydrocarbons, including PAHs, were not used to screen the Site sediment data. Samples
collected in the Kalamazoo River from Talmadge Creek to Morrow Lake were not used as
reference data because these were assumed to be from crude oil-impacted sediment before
remediation (Line 6b, 2013).

The sediment data and summary statistics used as upstream/reference sample data for the
screening assessment are provided in Appendix B. Sample locations collected upstream of
Ceresco Reservoir in the Kalamazoo River are shown on Figure 3-1. Sample locations
collected in Morrow Lake are shown on Figure 3-2.

The Site sediment sampling locations are shown on Figure 3-3. Sediment constituent data were
combined into one dataset without identification of the depth interval sampled to increase
sample size and statistical power. The sediment dataset includes sediment collected up to

5.5 feet bgs. Sediment samples evaluated were analyzed for the following non-PCB
constituents:

VOCs

SVOCs

PAHs

Pesticides

Total metals/inorganic compounds
Dioxins/furans

3.1 DATA EVALUATION

A review of the sample distribution and sampling strategy for sediment samples indicates a
potential bias toward overestimating exposure concentrations in sediments. By design,
approximately 20 percent of the sediments in Area 1 are fine-grained; however, the biased
sampling conducted in 2000 resulted in nearly 60 percent of core locations being sampled in

Project No.: 3293150000 Amec Foster Wheeler

3-1 Environment & Infrastructure, Inc.



Area—Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

fine-grained sediment locations (ARCADIS 2012). As a result, more samples were collected
from fine-grained than coarse-grained material, although the river contains more coarse-grained
material. Because constituents often have an affinity for fine-grained materials, this sampling
approach is biased toward higher constituent concentrations.

The data evaluation step was conducted following the data selection rules discussed in
Section 2.1 for soil. The Site and upstream/reference datasets for sediment are summarized in
the sections below and included in Appendix A.

As discussed in Section 2.1, the TCDD TEQ concentration in each sample was calculated by
analytically determining the levels of each target congener in the sample, multiplying the
concentration of each congener by a congener-specific TEF, and then summing the products to
give a TCDD TEQ in accordance with USEPA'’s Framework for Application of the Toxicity
Equivalence Methodology for Polychlorinated Dioxins, Furans, and Biphenyls in Ecological Risk
Assessment (USEPA 2008) and USEPA’s Recommended Toxicity Equivalence Factors (TEFs)
for Human Health Risk Assessments of 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like
Compounds (USEPA 2010). The TCDD TEQ concentrations were used in the Site sediment
dataset to evaluate dioxins and furans as a potential COI.

3.2 TIERED APPROACH FOR SCREENING OF CONSTITUENTS IN SEDIMENT

The tiered approach for screening constituents in sediment follows the steps outlined on Figure
1-3, as follows:

Tier 1 Screening

Step 1. Identify potential field sampling and laboratory artifacts
Step 2. Evaluate detection frequency for each constituent

Step 3. Compare maximum sediment constituent concentration to Tier 1 human health
and ecological sediment screening levels (i.e., MDEQ soil screening levels for human
health due to the lack of available sediment screening values and USEPA Region 5
RCRA ecological sediment screening levels [USEPA 2003a])

Step 4. Compare mean sediment constituent concentrations to reference sediments
collected upstream of Ceresco Reservoir or Morrow Lake

Tier 2 Screening

Step 5: Calculate an HQ for remaining constituents by dividing the EPCs by the Tier 2
human health and ecological screening values to identify sediment primary COls and
secondary COls for human and ecological receptors

Step 6: Compare sediment primary COI and secondary COl mean concentrations to
paper residuals mean concentrations and test whether the concentrations in these
media are statistically similar
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Step 7: Compare sediment HQs of COI to HQs for total PCBs and to HQs based on
upstream/reference concentrations

Step 6 of the Tier 2 screening consists of comparisons only; there is no elimination of
constituents from further evaluation in this step. Step 7 is also a comparison, and is weighted
heavily in qualifying the importance of carrying a specific COI forward in this evaluation. Step 7
identifies non-PCB constituents which indicate the potential for less risk than that associated
with total PCBs. Therefore, COls showing a lower potential risk relative to total PCBs (lower
HQs) are not evaluated further. If identified, COls that indicate a potential for risk greater than
total PCBs were evaluated for sensitivity to the Tier 2 screening values and collocation mapping
with total PCBs.

3.2.1 Constituents Detected in Sediment

The list of constituents detected in Site sediment is presented in Table 3-1. Constituents
detected in Site sediment included the following:

22 Metals/inorganic
13 VOCs

15 SVOCs

17 PAHs

19 Pesticides
TCDD TEQ

Non-detected constituents were further evaluated in the uncertainty analysis presented in
Section 3.3, which includes a comparison of detection limits to Tier 1 screening human health
and ecological levels to show that sample detection limits were adequate to perform the
screening process.

3.2.2 Tier 1 Screening

3.221 Step 1: Potential Field Sampling and Laboratory Artifacts

Potential field sampling and laboratory artifacts were identified within the detected sediment
constituents (Table 3-2). Detections of potential field sampling and laboratory artifacts that were
reported at estimated concentrations (“J” flagged) because the detection was less than the
reporting limit or were associated with field or equipment blanks (“B” flags for organic
constituents) were treated as non-detections (USEPA 1989). Sediment constituents evaluated
as potentially associated with field sampling or laboratory contamination included 2-butanone,
acetone, carbon disulfide, methylene chloride, toluene, BEHP, butyl benzyl phthalate, DNBP,
and di-n-octyl phthalate. The following constituents were eliminated from further evaluation
because greater than 90 percent of the detected concentrations for these two constituents were
J or B flagged:
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o Butyl benzyl phthalate
¢ Di-n-octyl phthalate
e Toluene

The high rate of estimated and/or biased data for these field sampling and laboratory artifacts
are an indication of sample bias.

3.2.2.2 Step 2: Frequency of Detection

Infrequently detected constituents (i.e., constituents detected in <10 percent of the samples) are
unlikely to pose a chronic health threat to receptors. Constituents that were infrequently
detected in sediment were eliminated from further consideration in the screening evaluation
(Table 3-3). The following constituents were eliminated from further evaluation due to a low
FOD (i.e., FOD of <10 percent):

e 7 VOCs (1,4-dichlorobenzene, benzene, chlorobenzene, cyclohexane, ethylbenzene,
tetrachloroethene, trichloroethene)

o 5 SVOCs (2,4-dimethylphenol, 4-chloro-3-methylphenol, dimethyl phthalate, DNBP,
phenol)

o 5 Pesticides (alpha-BHC, beta-BHC, endosulfan sulfate, gamma-BHC (lindane),
methoxychlor)

For constituents eliminated due to a low FOD, detected concentrations were compared to the
Tier 1 human health and ecological screening levels for the uncertainty analysis, which is
discussed in Section 3.3, to show that constituents eliminated due to low FOD are not
considered to warrant further evaluation.

3.2.2.3 Step 3A: Tier 1 Human Health Screen

Human health-based screening levels for sediments were not available for comparison to Site
data. Maximum detected sediment concentrations were compared to Michigan residential soil
screening levels (MDEQ 2013) as surrogate sediment benchmarks for identifying constituents
that may potentially pose health hazards. Multiple soil screening levels were considered,
including the Michigan Volatile Soil Inhalation Screening Level, Michigan Particulate Soil
Inhalation Screening Level, and the Michigan Direct Contact Screening Level (MDEQ 2013).
Total chromium results were assumed to be hexavalent chromium for screening purposes;
however, no industrial processes are known to have generated hexavalent chromium.
Constituents exceeding the most conservative soil screening level were retained for further
evaluation. Table 3-4 presents the results of the Tier 1 human health screening.
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Constituents eliminated because maximum detected concentrations were below the lowest Tier
1 human health screening level included the following:

16 Metals
5VOCs

5 SVOCs

16 PAHs

14 Pesticides

Constituents eliminated because the constituent is considered a non-toxic essential nutrient
included the following:

e 3 Metals (calcium, potassium, sodium)

Constituents eliminated because a human health screening level was not available included the
following:

e 3 SVOCs (1,1-biphenyl, 2-chlorobiphenyl, benzaldehyde)
3.2.2.4 Step 3B: Tier 1 Ecological Screen

Maximum detected sediment concentrations were compared to USEPA Region 5 RCRA
ecological sediment screening levels (USEPA 2003a) to identify constituents that may
potentially pose health hazards for ecological receptors exposed to Site sediment. For
constituents with no USEPA Region 5 ecological sediment screening levels available, USEPA
Region 3 BTAG freshwater sediment screening benchmarks (USEPA 2006b) were used, where
available. Constituents exceeding the ecological sediment screening level were retained for
further evaluation. Table 3-5 presents the results of the Tier 1 ecological screening.

Constituents eliminated because the maximum detected concentration was below the Tier 1
ecological screening level included the following:

2 Metals

2 VOCs
1SVOC

1 PAH

2 Pesticides

Constituents eliminated because the constituent was considered a non-toxic essential nutrient
included the following:

e 5 Metals (calcium, iron, magnesium, potassium, sodium)
Constituents eliminated because a screening level was not available included the following:

e 4 Metals (antimony, barium, beryllium, vanadium)
e 3 SVOCs (2-chlorobiphenyl, benzaldehyde, carbazole)
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3.2.25 Step 4: Background Screen

Sediment constituent concentrations were compared to the range of detected sediment
concentrations upstream of Ceresco Reservoir and Morrow Lake. The mean concentration of
the sediment constituent was compared to the range of upstream/reference sediment
concentrations. For this comparison, the arithmetic mean was used when the constituent was
detected in 100 percent of the samples. The KM mean concentration was used for constituents
having a mixture of detections and non-detections. The comparison of Site mean sediment
concentrations to upstream/reference sediment concentrations is provided in Table 3-6.
Constituents with a mean concentration below or within the range of upstream/reference
sediment concentrations were eliminated from further evaluation.

Constituents eliminated because mean Site sediment concentrations were below reference
levels included the following:

o 9 Metals (arsenic, cadmium, chromium, copper, mercury, nickel, selenium, silver,
zinc)

e 3 VOCs (2-butanone (methyl ethyl ketone), acetone, methylene chloride
(dichloromethane))

o 3 SVOCs (1,1-biphenyl, 2-methylphenol (o-cresol), bis(2-ethylhexyl)phthalate)

o 14 PAHs (2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene)
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3.2.2.6 Tier 1 Screening Summary

Tables 3-7 and 3-8 present the results of each Tier 1 screening step for human health and
ecological receptors, respectively. The following constituents were retained for Tier 2
screening:

Human Health Ecological
Lead Lead
Manganese
4-Methylphenol (p-Cresol)
Benzo(k)fluoranthene

Dibenzo(a,h)anthracene
alpha-Chlordane
beta-Chlordane
4,4-DDD
4,4-DDE
4,4-DDT
Dieldrin
Endosulfan |
Endrin
Endrin ketone
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
TCDD TEQ

3.2.3 Step 5: Tier 2 Screening

The constituents retained from the Tier 1 screening were further evaluated for the potential for
health effects to Site receptors using the HQ method. In the Tier 2 screening, the UCL or mean
concentration for each constituent is divided by a Tier 2 human health and ecological screening
value to generate a HQ for each constituent. A HQ of 1 or less generally indicates that
exposure to the constituent is not anticipated to pose adverse health effects to potential
receptors. A HQ greater than 1 does not necessarily indicate that adverse impacts will occur,
and, due to the conservative sampling bias in the dataset, the estimated HQs are likely higher
than what would be observed in the floodplain. Constituents with HQs greater than 10 in the
Tier 2 evaluation were identified as primary COls. Constituents with HQs between 1 and 10 in
the Tier 2 evaluation were identified as secondary COls. Secondary COls were not screened
out or eliminated from the evaluation, but were qualified as secondary because the UCL and
mean used to calculate the HQs are less certain, given the biased sampling design and the
conservative Tier 2 screening criteria used.

The UCL (i.e., generally the 95 percent UCL on the arithmetic mean) and the mean
concentrations were used as the area-wide constituent concentrations for sediment constituents
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in the HQ analysis. The UCLs were calculated using USEPA’s ProUCL Version 5.0 (USEPA
2013a) when sufficient data (eight or more data points) were available. The ProUCL output
reports are provided in Appendix C. Except for lead in the human health HQ evaluation, the
recommendations of the ProUCL software were followed regarding selection of constituent
concentrations. In accordance with USEPA guidelines for lead in human health risk
assessment, the mean concentration in sediment was used as the constituent concentration for
lead (USEPA 2007; 2013c). The maximum detected concentration was used as the constituent
concentration if the recommended UCL was greater than the maximum detected concentration
or insufficient data were available for calculation of an UCL.

For the human health HQ analysis, the most conservative Michigan residential soil screening
levels (MDEQ 2013) previously used in the Tier 1 soil screening process (Section 3.2.2.3) were
selected as the toxicological benchmarks for HQ analysis due to a lack of available sediment
toxicological benchmarks for human health. For the ecological HQ analysis, constituents were
evaluated with more refined probable effects levels. Probable effects concentrations (PECs)
reported in MacDonald et al. (2000) were selected as the Tier 2 ESVs for sediment. The PECs
reported by MacDonald et al. (2000) represent a concentration of a constituent in freshwater
sediment below which the likelihood of adverse effects is considered low. For constituents
without PECs available, USEPA Region 3 BTAG freshwater sediment screening benchmarks
(USEPA 2006b) were used for Tier 2 ESVs.

3.231 Step 5A: Human Health Hazard Quotients

Table 3-9 presents the results of the Tier 2 human health screening for sediment, which are
summarized below:

e Lead was eliminated as a human health COl (i.e., mean HQs < 1).

¢ No constituents were selected as human health primary COls or secondary COls.

3.2.3.2 Step 5B: Ecological Hazard Quotients

Table 3-10 presents the results of the Tier 2 ecological screening for sediment, which are
summarized below:

e Thirteen constituents were eliminated as ecological COls (i.e., mean HQs < 1):
¢ 1 Metal (manganese)

e 1 SVOC (4-methylphenol (p-Cresol)

¢ 11 Pesticides (alpha-chlordane, beta-chlordane, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT,
dieldrin, endrin, endrin ketone, gamma-chlordane, heptachlor, heptachlor
epoxide)

e One constituent selected as an ecological primary COI (i.e., mean HQ was greater
than 10):
e TCDD TEQ
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e Four constituents selected as ecological secondary COls (i.e., mean HQs were
greater than 1 but less than or equal to 10):
o 1 Metal (lead)

e 2 PAHSs (benzo(k)fluoranthene and dibenzo(a,h)anthracene)

¢ 1 Pesticide (endosulfan 1)
3.2.3.3 Tier 2 Screening Summary

Tables 3-11 and 3-12 present a summary of the Tier 2 human health and ecological screening,
respectively. The following primary COls and secondary COls were identified for sediment:

Human Health Ecological
Primary COI Secondary COI Primary COI Secondary COI
None None TCDD TEQ Lead
Benzo(k)fluoranthene
Dibenzo(a,h)anthracene
Endosulfan |

3.2.34 Step 6: Comparison of COls Concentrations to Paper Residuals
Concentrations

Step 6 consists of comparisons only; there is no elimination of constituents from further
evaluation beyond Step 5. In Step 6, COIl concentrations in sediment were compared to
concentrations in paper residuals (discussed in Section 2.2.3.4) using two-sample hypothesis
testing. Two-sample hypothesis testing for sediment was conducted as described in Section
2.2.3.4 for soil. The intention of the two-sample hypothesis testing is to demonstrate whether
the sediment dataset is similar to the paper residuals dataset. If COl concentrations in sediment
are consistent with or greater than that of the paper residuals, then background or other sources
of the COls likely contribute to sediment concentrations. In general, if paper residuals were a
primary source, it is expected that the concentrations of COls would be less than the source
materials because of mixing and dilution through the transport processes of the river. For
constituents not detected in paper residuals but detected in sediment, other anthropogenic or
background sources are likely.

A comparison of PCBs in Site sediment to paper residuals is provided in Table 2-16. Total PCB
Aroclor concentrations in paper residuals were compiled for subsamples collected from 50 to 90
percent of the overall sampling depth (Appendix A, Table A-10). Selection of paper residual
samples is discussed in Section 2.2.3.4.

Methods and results of the two-sample hypothesis testing and the comparison of Site sediment
to paper residuals are provided below. Table 3-13 summarizes paper residuals concentrations
to Site sediment concentrations for the COls. Table 3-14 presents the results of the two-sample
hypothesis testing for paper residuals concentrations to Site sediment concentrations for the
COls. The hypothesis testing inputs and output are provided in Appendix D.
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Results of Two-Sample Hypothesis Testing

One sediment constituent (TCDD TEQ) was selected as a primary COIl, and four sediment
constituents (lead, endosulfan |, benzo(k)fluoranthene, and dibenzo(a,h)anthracene) were
selected as secondary COls. The Wilcoxon-Mann-Whitney test was used with datasets that did
not include non-detections with more than one detection limit. In accordance with
recommendations from the ProUCL software (USEPA 2013a), the Gehan test was used when
datasets included non-detections and variable detection limits. In ProUCL, p-values are
calculated for each test approach. A p-value is the probability value assessing whether the null
hypothesis (Ho) should be rejected. If the p-value is smaller than the pre-set alpha value
(typically alpha = 0.05), the Ho is rejected and the alternative hypothesis should be accepted.
Constituents that were COls in soil and sediment were also statistically compared and are
discussed below and presented in Appendix D. A Bonferroni adjustment of the p-value
(adjusted alpha = 0.017) was calculated and used to evaluate the results of the multiple
comparisons (i.e., three tests) because multiple comparisons cause an increase in the
experiment-wise error rate (see Appendix D text for details). For these comparisons, Ho
assumes that the soil data median is equal to the sediment data median. The Ho was not
rejected if the p-value was equal to or greater than the alpha.

Sediment and Paper Residuals Comparison

Sediment Primary COls

TCDD TEQ — The range of Site sediment concentrations (0.00054 ng/kg to 29.64 ng/kg) is
below the range of paper residuals concentrations (0.989 ng/kg to 2,023 ng/kg; Table 3-13).
Median concentrations in Site sediment and paper residuals samples were significantly different
(using the Wilcoxon-Mann-Whitney test; Table 3-14). Median concentrations in Site sediment
were lower than in paper residuals.

Sediment Secondary COls

Lead — The range of Site sediment concentrations (1.5 mg/kg to 1,200 mg/kg) is within the
range of paper residuals concentrations (7.8 mg/kg to 1,440 mg/kg; Table 3-13). Median
concentrations in Site sediment and paper residuals samples were not significantly different
(using the Wilcoxon-Mann-Whitney test; Table 3-14). Lead was identified as a COl in Site soil.

Endosulfan | — Endosulfan | was not detected in paper residuals. Site sediment concentrations
ranged from 1.4 ug/kg to 44 pg/kg (Table 3-13).

Benzo(k)fluoranthene — Benzo(k)fluoranthene was not detect in paper residuals with a
maximum detection limit of 89,000 ug/kg. Site sediment concentrations ranged from 36 pg/kg to
4,800 pg/kg (Table 3-13).
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Dibenzo(a,h)anthracene — Dibenzo(a,h)anthracene was not detected in paper residuals with a
maximum detection limit of 89,000 pg/kg. Site sediment concentrations ranged from 27 pg/kg to
410 ug/kg (Table 3-13).

Constituents that have concentrations in sediment equal to or greater than paper residuals likely
have contributions from other natural and/or anthropogenic sources. Lead is both naturally
occurring and may have multiple sources. The contribution of endosulfan | and the two PAHs
may also have multiple anthropogenic sources; these PAHs were not detected in paper
residuals. Anthropogenic sources of TCDD TEQ likely also contribute to soil. This region
includes industrial areas that contained several of the sources of these COls, as described in
Appendix F.

Sediment and Soil COl Comparison

Constituents that were primary COls or secondary COls in both soil and sediment were
compared statistically using the two-sample hypothesis methods described in Section 2.2.3.
TCDD TEQ and lead were identified as COls and/or secondary COls in both Site soil and
sediment. Data for neither constituent was normally distributed so a non-parametric two-sample
hypothesis was used to test for significant differences between soil and sediment. For these
comparisons, Ho assumes that the sediment data median is equal to the soil data median. The
Ho was not rejected if the p-value was equal to than the alpha. Output from statistical tests is
provided in Appendix D.

TCDD TEQ - The range of Site sediment TCDD TEQ concentrations (0.00054 ng/kg to
29.64 ng/kg) is below the range of Site soil TCDD TEQ concentrations ((0.042 ng/kg to
1,071 ng/kg). The sample sizes are limited for TCDD TEQ, which introduces uncertainty for
these comparisons. TCDD TEQ concentrations in soil were statistically greater than the
concentrations observed in sediment samples.

Lead — The range of Site sediment lead concentrations (1.5 mg/kg to 1,200 mg/kg) is similar to
the range of Site soil lead concentrations (2.9 mg/kg to 1,200 mg/kg). Lead concentrations in
soil were not statistically different than the concentrations observed in sediment samples. Soil
concentrations were not statistically different than paper residuals and sediment concentrations
were not statistically different than paper residuals.

3.2.3.5 Step 7: Comparison of Total PCB HQs to COIs HQs and Comparison of COls
HQs to Upstream/Reference Sediment HQs

Step 7 is weighted heavily in qualifying the importance of carrying a specific COI forward in this
evaluation. Step 7 identifies non-PCB constituents which indicate the potential for less risk than
that associated with total PCBs. Therefore, COls showing a lower potential risk relative to total
PCBs (lower HQs) will not be evaluated further.
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Comparison of COIs HOs to Upstream/Reference Sediment HOs

Sediment upstream/reference HQs were also calculated for the COls with data available for
comparison of Site HQs to upstream/reference HQs. Table 3-15 provides the comparison of the
COls HQs to the range of upstream/reference HQs. The mean Site sediment HQ for lead

(HQ = 2) was slightly higher than the reference HQs (0.01 to 1). Upstream/reference HQs for
the two PAHs (benzo(k)fluoranthene [1 to 2] and dibenzo(a,h)anthracene [3]) were only slightly
less than the Site sediment HQs (4 respectively). Upstream/reference data were not available
for TCDD TEQ or endosulfan I. In general, mean Site sediment HQs were similar to or slightly
higher than the available upstream/reference HQs.

Comparison of Total PCB HOs to COls HOs

Total PCBs HQs were compared to COls HQs to evaluate the magnitude of the non-PCB COls
HQs to Total PCBs HQs. The UCL and mean Site sediment concentrations for total PCBs were
calculated as discussed in Section 1.1. The UCL and mean concentrations for total PCBs were
divided by a Tier 2 ESV for total PCBs to generate HQs. No human health COls were identified
for sediment. Thus, only ecological COIs HQs were compared to total PCBs HQs. The Tier 2
ESV for total PCBs was the MacDonald et al. (2000) threshold effects concentration (TEC) for
PCB:s (i.e., the concentration below which harmful effects are unlikely to be observed)

(Table 3-15). Table 3-15 compares the COlIs HQs to the total PCBs HQs for ecological
receptors.

The mean HQ for total PCBs based on potential ecological risk is 55 (Table 3-15). The mean
HQ for total PCBs is five times higher than the HQ for the ecological primary COI, TCDD TEQ
(HQ = 11). The mean HQs for the four ecological secondary COls, which range from 2 to 4, are
an order of magnitude less than that for total PCBs. Thus, the ecological primary COIl and
secondary COls are not considered to be risk drivers compared to total PCBs for ecological
sediment exposures.

3.3 UNCERTAINTIES

The uncertainties associated with the non-PCB sediment data evaluation are summarized
below:

e Available upstream samples were used as reference data. These data were
not analyzed for pesticides and dioxins/furans and could not be used to
evaluate upstream/reference conditions for these constituents. In addition,
constituents detected upstream of the spill Site and in Morrow Lake were
assumed to represent ambient conditions.

e Soil screening values were used as a surrogate for sediment because human
health screening levels are not available for sediment.

o Ecological screening levels for sediment are based on direct toxicity to
benthic organisms. Ecological screening levels for bioaccumulative
compounds, such as pesticides and dioxins/furans, may not be protective of
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aquatic feeding wildlife, which may underestimate the potential for adverse
health effects to these receptors.

e The HQs for TCDD TEQs were calculated using a limited dataset from Area 2
(total of eight samples). Site-wide conclusions regarding dioxins were based
on this limited dataset.

e Sediment below a depth of 6 inches was included in this data evaluation
although at-depth exposure is unlikely for either human or ecological
receptors. However, future intrusive activities or scouring during high-water
events may expose deeper sediment. Exposure to deeper sediment may also
occur if burrowing ecological receptors are present. Concentrations of COls
were generally greater at depths greater than 6 inches so that risk from actual
exposure may be overestimated.

e The use of the UCL and/or mean in the calculation of the HQ included all data
not eliminated by the data selection rules discussed in Section 2.1. This
included data with elevated detection limits, and, in some instances, UCLs
and/or means may have been influenced by a few samples. This may have
overestimated some HQs.

o Conservative Tier 2 ESVs were used in the HQ calculations. These
screening values are often lower than concentrations observed to cause
adverse health effects in some wildlife populations. Use of the most
conservative ESV may have overestimated some HQs.

o Cumulative hazards and risks are not evaluated in this data evaluation.
Synergistic or additive effects and potentially bioaccumulative compounds are
not specifically addressed in the screening process. However, potentially
bioaccumulative compounds, such as dioxins/furans as TCDD TEQ, are
included as COls when these compounds were greater than the screening
criteria.

¢ Sediment sampling strategies have been intentionally biased. Many samples
were taken in areas of former impoundments and fine-grained samples
preferentially collected. This approach likely overestimates the magnitude of
Site sediment concentrations and influences the results of hypothesis testing.
For example, approximately 20 percent of the sediments in Area 1 are fine-
grained; however, the biased sampling conducted in 2000 resulted in nearly
60 percent of core locations being sampled in fine-grained sediment locations
(ARCADIS 2012).

e An HQ of 1 or less generally indicates that exposure to the constituent is not
anticipated to pose adverse health effects to potential receptors. An HQ
greater than 1 does not necessarily indicate that adverse impacts will occur,
and, due to the conservative sampling bias in the dataset, the estimated HQs
are likely higher than what would be observed using an unbiased dataset.
Constituents with HQs greater than 10 in the Tier 2 evaluation were identified
as primary COls. A threshold of 10 was considered reasonable given that the
data collected were biased (e.g., samples collected along a riverbank, fine-
grained sediments were targeted, and samples were primarily collected in
former impoundments and not residential exposure units) and were not
collected in a random, fully representative manner. As a result, constituent
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concentrations based on the UCL and mean are likely biased high.
Constituents with HQs between 1 and 10 in the Tier 2 evaluation were
identified as secondary COls. Given the uncertainty associated with using
the most conservative screening values that may be overprotective and
biased nature of the dataset, an HQ of 10 was considered an appropriate
threshold above which a constituent would be considered a COI.

¢ Individual PAH sediment concentrations were compared to Tier 1 and Tier 2
screening criteria and only two PAHs (benzo(k)fluoranthene and
dibenzo(a,h)anthracene) were identified as secondary COls in sediment.
Total PAH screening values for freshwater sediment were compared against
the sum of the UCLs of the two PAH COls (1.41 mg/kg). The sum of these
two high molecular weight PAHs in Site sediment were below the probable
effects level of 2.34 mg/kg for total high molecular weight PAHSs in Ingersoll et
al. (1996) for freshwater sediment, indicating that combined exposure to
these two PAHSs in sediment are not anticipated to cause adverse effects to
benthic organisms.

3.3.1  Uncertainties with Excluding Non-Detect Data

Non-detected constituents were excluded from the screening evaluation dataset. For some
constituents, the detection limits may be elevated above the Tier 1 screening levels. Exclusion
of non-detected constituents with elevated detection limits introduces additional uncertainty in
the identification of COls. Non-detected constituents were further evaluated in the uncertainty
analysis to assess if sample detection limits were adequate to perform the screening process.
To assess whether the non-detected data had detection limits above Tier 1 human health and
ecological screening levels, a comparison of the sample detection limits to the Tier 1 screening
levels was performed. Appendix E, Table E-3 presents this comparison. None of the non-
detected constituents in sediment had detection limits above the Tier 1 human health screening
levels for soil (i.e., soil used as a surrogate for sediment because human health screening levels
are not available for sediment); however, several constituents had detection limits greater than
Tier 1 ecological screening levels. These constituents included 1 metal/inorganic, 4 VOCs, 13
SVOCs, and 4 pesticides (Appendix E, Table E-3). None of the SVOCs were detected in paper
residuals, and thus, do not warrant further evaluation. Of the 4 VOCs, cis-1,3-dichloropropene
was detected in only 1 sample of 61 samples for paper residuals. Of the 4 pesticides,
endosulfan Il was detected in only 1 sample of 60 samples for paper residuals. Due to the low
FOD for cis-1,3-dichloropropene and endosulfan Il in paper residuals, these constituents are not
considered to warrant further evaluation because their spatial extent would be limited if they
were detected. Cyanide was detected in paper residuals. However, cyanide was eliminated
during soil screening as being less than Michigan soil background and is likely to also be below
reference concentrations in sediment if it were to be detected.

3.3.2 Uncertainties with Excluding Constituents with a Low Frequency of Detection

Constituents with a FOD less than or equal to 10 percent were eliminated from further
evaluation in Step 2 of the Tier 1 evaluation. Exclusion of low FOD constituents introduces
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additional uncertainty in the identification of COls. Constituents eliminated due to a low FOD
were further evaluated in the uncertainty analysis to assess whether those constituents could be
considered a concern for the Site. To assess whether the eliminated low FOD constituents had
concentrations greater than human health and ecological screening levels, the maximum
detected concentration was compared to Tier 1 screening levels. Appendix E, Table E-4
presents this comparison. None of the eliminated low FOD constituents had maximum detected
concentrations greater than the Tier 1 human health screening levels for soil (i.e., soil used as a
surrogate for sediment because human health screening levels are not available for sediment).
However, one SVOC (2,4-dimethylphenol) and three pesticides (alpha-BHC, beta-BHC, and
gamma-BHC) had maximum detected concentrations greater than Tier 1 ecological screening
levels. Only one sample for each constituent was greater than the ecological screening levels
for the constituents. Therefore, these constituents are not expected to be frequently
encountered by ecological receptors and are not considered to warrant further evaluation
because of their limited spatial extent. This level of uncertainty is acceptable given the
screening process employed in this non-PCB evaluation for risk management and remedial
decisions concerning sediment.

3.4 SEDIMENT EVALUATION CONCLUSIONS

No constituents were identified as human health COls or secondary COls in sediment. TCDD
TEQ was identified as a primary ecological COI, and lead, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, and endosulfan | were identified as ecological secondary COls. HQs
were calculated for these resulting COls and were lower than the HQ for total PCBs. Both
primary and secondary COls have HQs that are less than the total PCBs HQ and/or are
collocated with elevated PCB concentrations. Therefore, the COls identified will not drive risk
management or remedial decisions. This screening document has met the goal of confirming
that PCBs are the driver for risk and remediation.
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4.0 SUMMARY AND CONCLUSIONS

Throughout the remedial investigations within the Kalamazoo River — OU-5 Superfund Site,
PCBs have been considered the COC which would drive risk management and remedial
decisions. Data for other constituents have been collected within Areas 1 through 3 of OU-5.
Data collected for the Area 1, 2, and 3 SRIs and other supporting data collections within these
three Areas were queried to identify soil and sediment sample results for constituents other than
PCBs (i.e., non-PCB constituents). The purpose of this evaluation is: 1) to identify non-PCB
constituents that may be COls for the Site and 2) to show that PCBs are the driver for risk and
remediation at the Site. Ultimately, the goal for this screening evaluation is to verify that
potential impacts from non-PCB COls will be addressed adequately through remediation
protective of human health and the environment identified for PCBs.

For purposes of this evaluation, COls are non-PCB constituents detected in soil and/or
sediment that were identified for further consideration based on a tiered screening process.
COls are not COCs that potentially pose an unacceptable risk to human health or the
environment, but are constituents that may be recommended for further consideration. Multiple
sources, both naturally occurring and/or anthropogenic, likely contribute to the presence of non-
PCB constituents in floodplain soil and sediment.

The selection of COls follows the seven-step process outlined on Figure 1-3. In Step 5, HQs
were estimated by dividing EPCs by risk-based values protective of human health and
ecological receptors in order to identify primary COls and secondary COls. In this preliminary
screening evaluation, an HQ of 1 or less was assumed to indicate that exposure to the
constituent is not anticipated to pose adverse health effects to potential receptors. Constituents
with HQs greater than 10 in the Tier 2 evaluation were identified as primary COls. Constituents
with HQs between 1 and 10 in the Tier 2 evaluation were identified as secondary COls.
Samples were collected along riverbanks, and fine-grained sediments were targeted. Also,
samples were primarily collected in former impoundments in impacted areas and were not
randomly selected. As a result, data are likely biased high and overestimate the actual EPCs.
Because of the conservative screening criteria applied and potential high bias in the dataset
towards contaminated areas, an HQ greater than 1 does not necessarily indicate that adverse
impacts will occur. Given the uncertainty in the applicability of the screening values and the
high-biased nature of the dataset, an HQ of 10 was considered an appropriate target threshold
value. An HQ of 10 provides for reasonable certainty that a constituent should be retained for
further evaluation. HQs between 1 and 10 were also selected as secondary COls for further
evaluation. ldentification as a secondary COI does not eliminate the constituent from further
evaluation, but serves as a qualifier on uncertainty.

Both primary and secondary COls either have qualified HQs that are less than the total PCBs
HQ and/or are primarily collocated with elevated PCB concentrations. Therefore, the COls
identified will not drive risk management or remedial decisions. This screening document has
met the goal of confirming that PCBs are the driver for risk and remediation. Sample analysis of
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dioxins/furans for risk assessment and collocation mapping is recommended for floodplain soil
in Area 4.
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 1-1

Summary of Detected Non-PCB Chemicals in Paper Residuals
Area-Wide Non-PCB Constituent Screening Evaluation

Project No: 3293150000

April 3, 2015

Amec Foster Wheeler

Number of [ Number of |Frequency of Minimum Detected | Maximum Detected Kaplan Meier

Parameter Detects Samples Detection Units Concentration Concentration Mean
Metals/Inorganics
Aluminum 63 63 100% mg/kg 4360 21500 10077
Antimony 4 63 6% mg/kg 105 25.3 145
Arsenic 60 63 95% mg/kg 057 B 23.7 JN 2.37
Barium 61 63 97% mg/kg 116 B 1250 * 247
Beryllium 11 63 17% mg/kg 0.15B 2.4 0.118
Cadmium 11 63 17% mg/kg 0.77 BJ 3.7 0.302
Calcium 63 63 100% mg/kg 855 B* 116000 18502
Chromium 63 63 100% mg/kg 7.4 212 69.6
Cobalt 45 63 71% mg/kg 1.7B 11.18B 4.01
Copper 63 63 100% mg/kg 9.1 279 IN* 77.4
Cyanide 53 63 84% mg/kg 0.08 B 120 IN* 7.89
Iron 63 63 100% mg/kg 443 * 15500 3174
Lead 63 63 100% mg/kg 7.8 1440 358
Magnesium 61 63 97% mg/kg 393 B 65000 * 2715
Manganese 63 63 100% mg/kg 6.3 * 615 80.0
Mercury 47 63 75% mg/kg 0.06 B 521 1.05
Nickel 56 63 89% mg/kg 218B 88.8 8.59
Potassium 17 63 27% mg/kg 145 B 699 B 102
Selenium 13 63 21% mg/kg 0.35 BJ 3.1 0.182
Silver 2 63 3% mg/kg 16B 21B 0.077
Sodium 15 63 24% mg/kg 212 B 1140 B 122
Vanadium 63 63 100% mg/kg 49 B 24.9 13.8
Zinc 56 56 100% mg/kg 20.9 1140 J 279
Volatile Organic Compounds
1,2,4-Trichlorobenzene 1 63 2% ug/kg 5400 J 5400 J 778
1,2-Dichlorobenzene 1 63 2% ug/kg 1000 J 1000 J 733
1,3-Dichlorobenzene 1 63 2% ug/kg 5800 5800 793
1,4-Dichlorobenzene 1 63 2% ug/kg 15000 15000 920
2-Butanone 39 63 62% ug/kg 149 12000 J 678
2-Hexanone 6 63 10% ug/kg 11 750 39.6
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TABLE 1-1

Summary of Detected Non-PCB Chemicals in Paper Residuals
Area-Wide Non-PCB Constituent Screening Evaluation

Number of [ Number of |Frequency of Minimum Detected | Maximum Detected Kaplan Meier

Parameter Detects Samples Detection Units Concentration Concentration Mean
4-Methyl-2-pentanone 6 63 10% ug/kg 127 91J 21
Acetone 35 63 56% ug/kg 6J 4100 J 498
Benzene 11 63 17% ug/kg 6J 66 J 23.3
Carbon Disulfide 35 63 56% ug/kg 137 95 25.0
Carbon Tetrachloride 1 63 2% ug/kg 3800 J 3800 J 74.1
Chlorobenzene 1 63 2% ug/kg 18000 DJ 18000 DJ 298
Chloroform 7 63 11% ug/kg 8J 62 J 18.7
cis-1,3-Dichloropropene 1 63 2% ug/kg 140 14 12.7
Ethylbenzene 21 63 33% ug/kg 8J 1207 31.2
Methylene Chloride 8 63 13% ug/kg 43 160 J 20.4
Styrene 1 63 2% ug/kg 41J 413 13.8
Tetrachloroethene 7 63 11% ug/kg 4] 26 J 12.0
Toluene 34 63 54% ug/kg 517 930 J 103
Xylenes, Total 33 63 52% ug/kg 6J 1200 J 120
Semi- Volatile Organic Compounds
2,4,5-Trichlorophenol 1 60 2% ug/kg 5800 J 5800 J 1738
2,4,6-Trichlorophenol 1 60 2% ug/kg 260 J 260 J 260
2,4-Dimethylphenol 1 60 2% ug/kg 4100 4100 775
2-Methylnaphthalene 48 63 76% ug/kg 36 J 22000 J 4410
2-Methylphenol 1 60 2% ug/kg 510 J 510 J 510
4-Methylphenol 35 61 57% ug/kg 370 J 38000 4617
bis(2-Chloroethyl)ether 1 63 2% ug/kg 2100 J 2100 J 715
bis(2-Ethylhexyl)phthalate 36 63 57% ug/kg 95 ] 15000 J 2288
Butylbenzylphthalate 1 63 2% ug/kg 780 J 780 J 660
Diethylphthalate 1 63 2% ug/kg 460 J 460 J 460
Di-n-Butylphthalate 2 63 3% ug/kg 54 1600 J 209
Di-n-Octylphthalate 4 63 6% ug/kg 590 J 3300 J 913
Pentachlorophenol 3 60 5% ug/kg 1500 J 13000 J 2074
Phenol 1 60 2% ug/kg 780 J 780 J 660
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene 1 63 2% ug/kg 64 J 64 J 64
Chrysene 3 63 5% ug/kg 58 J 120 J 87.3
Fluoranthene 4 63 6% ug/kg 66 J 300 J 119
Fluorene 2 63 3% ug/kg 180 J 400 J 290
Naphthalene 19 63 30% ug/kg 81J 29000 2848
Phenanthrene 16 63 25% ug/kg 3817 7200 J 911
Pyrene 3 63 5% ug/kg 50 J 230 J 137
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TABLE 1-1
Summary of Detected Non-PCB Chemicals in Paper Residuals
Area-Wide Non-PCB Constituent Screening Evaluation

Number of [ Number of |Frequency of Minimum Detected | Maximum Detected Kaplan Meier

Parameter Detects Samples Detection Units Concentration Concentration Mean
Pesticides
4,4'-DDD 5 61 8% ug/kg 6.7 JPZ 150 JZ 13
4,4-DDE 21 55 38% ug/kg 3.8JZ 700 JN 81.9
4,4'-DDT 26 54 48% ug/kg 4.7 JZ 600 Z 94.5
Aldrin 14 62 23% ug/kg 322 510 ZJ 49
Alpha-BHC 1 63 2% ug/kg 9.31J 9.3 3.61
Alpha-Chlordane 4 53 8% ug/kg 8127 130 PZJIN 9.06
Beta-BHC 2 57 4% ug/kg 9.1 JN 26 ZJ 5.31
beta-Chlordane 3 18 17% ug/kg 5.6 JN 347 6.74
Delta-BHC 3 51 6% ug/kg 6.9 PZ 94 IN 6.88
Endosulfan Il 1 62 2% ug/kg 36 ZN 36 ZN 8.18
Endrin Aldehyde 6 61 10% ug/kg 24 )7 110 J 17.77
Gamma-Chlordane 3 29 10% ug/kg 227 78 JN 13.1
Dioxins
2,3,7,8-TCDD TEQ 13 13 100% ng/kg 0.989 2023 357
Notes: PREPARED BY/DATE: SAG 1/7/15
mg/kg = milligrams per kilogram CHECKED BY/DATE: MKB 1/8/15

pg/kg = microgram per kilogram
ng/kg = nanograms perkilogram

Data Flags:
B = (Organic) Analyte found in associated blank as well as in sample.

B = (Inorganic) Value is estimated.

D = Analysis at secondary dilution factor.

J = Value is estimated.

N = Presumptive evidence of presence of material (tentative identification).

P = Greater than 25% difference for detected concentrations between the two Gas Chromatograph columns.
Z = Laboratory flag not defined.

* = Duplicate analysis was not within control limits.
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-1
Summary of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation

Frequency Arithmetic Mean
of Minimum Maximum /Kaplan Meier

Number of | Number of Detection Detected Detected Mean
Constituent® Detects Samples (FOD) Units Concentration Concentration | Concentration ®
Inorganics/Metals
Aluminum 50 50 100% mg/kg 1,300 28,800 9,469
Antimony 1 50 2% mg/kg 0.85J 0.85J 0.85
Arsenic 50 50 100% mg/kg 2.2 57.4 13.3
Barium 50 50 100% mg/kg 10.9J 747 234
Beryllium 49 50 98% mg/kg 0.048 JQ 11 0.467
Cadmium 43 50 86% mg/kg 0.13J 13.5 3.72
Calcium 50 50 100% mg/kg 866 132,000 J 30,219
Chromium 50 50 100% mg/kg 4.0J 449 120
Cobalt 50 50 100% mg/kg 1.3JQ 16.3 J 6.42
Copper 50 50 100% mg/kg 15 390 124
Cyanide 4 12 33% mg/kg 0.23 B 1.5 0.293
Iron 50 50 100% mg/kg 4,660 J 71,300 17,042
Lead 50 50 100% mg/kg 2.9 1,200 318
Magnesium 50 50 100% mg/kg 768 B 43,600 7,071
Manganese 50 50 100% mg/kg 70.6 J 2,760 482
Mercury 159 172 92% mo/kg 0.0090 16.3 1.24
Nickel 50 50 100% mg/kg 281 97 29.3
Potassium a7 50 94% mg/kg 116 J 1,750 470
Selenium 24 50 48% mg/kg 0.39 BJ 531J 1.67
Silver 25 45 56% mg/kg 0.33 JQ 7.0 1.78
Sodium 42 50 84% mg/kg 27.11] 740 JQ 139
Thallium 3 50 6% mg/kg 0413 1.0J 0.434
Vanadium 50 50 100% mg/kg 4.0J 32.4 17.4
Zinc 50 50 100% mg/kg 9.8J 1,010 308
Volatile Organic Compounds
Acetone 89 151 59% pa/kg 6.0 1,600 J 140.4
Acetophenone 6 38 16% pa/kg 15 JQ 331 23
Benzaldehyde 24 38 63% po/kg 18 JQ 340 JQ 85.5
2-Butanone (Methyl ethyl ketone) 53 151 35% pa/kg 8.1 420 J 37.28
Carbon disulfide 3 151 2% pa/kg 16 24 ) 0.963
Isophorone 1 50 2% ua/kg 1,500 1,500 239
Methylene chloride 2 151 1% pa/kg 4] 6J 0.806
Xylenes, Total 9 151 6% pa/kg 1.2 531 3.22
Toluene 4 151 3% pa/kg 2J 33J 0.475
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-1

Summary of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation

Frequency Arithmetic Mean
of Minimum Maximum /Kaplan Meier

Number of [ Number of Detection Detected Detected Mean
Constituent® Detects Samples (FOD) Units Concentration Concentration | Concentration ®
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 22 50 44% pa’kg 24 2,300 2435
Butyl benzyl phthalate 5 50 10% pa/kg 24 150 J 74.39
Dibenzo(a,h)anthracene 1 50 2% pa/kg 48 JQ 48 JQ 48
Diethyl phthalate 1 50 2% ua/kg 18 18 18
Di-n-butyl phthalate 9 50 18% pa/kg 30 2,900 153.6
Caprolactam 2 38 5% ua/kg 300 2,300 279
Carbazole 5 50 10% pa/kg 11 JQ 62 JQ 44.2
Dibenzofuran 4 50 8% ua/kg 13 JQ 257 17.0
Phenol 1 50 2% pa/kg 250 JQ 250 JQ 217
Petroleum Aromatic Hydrocarbons
Acenaphthene 6 50 12% pa/kg 8 JQ 24 JQ 18.7
Acenaphthylene 13 50 26% pa/kg 11 JQ 62 JQ 29.2
Anthracene 20 50 40% pa/kg 11 JQ 400 J 59.4
Benzo(a)anthracene 37 50 74% pa/kg 19 730 182
Benzo(a)pyrene 26 50 52% pa/kg 48 JQ 720 192
Benzo(b)fluoranthene 34 50 68% pa/kg 34 1,100 237
Benzo(g,h,i)perylene 28 50 56% pa/kg 22 540 141
Benzo(k)fluoranthene 31 50 62% pa/kg 35 490 166
Chrysene 38 50 76% pa/kg 33 680 232
Fluoranthene 44 50 88% pa/kg 14 1,300 294
Fluorene 7 50 14% pa/kg 18 JQ 130 54.4
Indeno(1,2,3-cd)pyrene 18 50 36% pa/kg 52 620 239
2-Methylnaphthalene 21 50 42% pa/kg 6.2 JQ 290 53.7
Naphthalene 7 50 14% pa/kg 8.7.JQ 53 24.2
Phenanthrene 39 50 78% pa/kg 13 1,300 199
Pyrene 45 50 90% pg/kg 21 1,500 346
Pesticides
Aldrin 11 50 22% pa/kg 6.2 JQ 440 23.1
alpha-BHC 7 50 14% pa/kg 0.35J 8.5J 1.67
beta-BHC 9 47 19% pa/kg 0.36 J 100 JN 4.68
delta-BHC 15 50 30% pa/kg 0.96 JQ 61 9.48
gamma-BHC (Lindane) 9 50 18% pa/kg 0.92 JQ 49 JN 3.25
Chlordane (technical) 2 38 5% pa/kg 480 2,300 94.1
alpha-Chlordane 20 49 41% pa/kg 0.14 J 30J 4.62
beta-Chlordane 6 31 19% pa/kg 2.2 42 JN 3.92
gamma-Chlordane 12 17 71% pa/kg 4.3 JQ 150 43.3
4,4'-DDD 29 49 59% pa/kg 0.46 J 160 20.1
4,4'-DDE 35 50 70% po/kg 0.47 J 190 30.8
4,4'-DDT 20 48 42% pa/kg 341 340 47.4
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Area-Wide Non-PCB Constituent Screening Evaluation

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-1

Summary of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation

Frequency Arithmetic Mean
of Minimum Maximum /Kaplan Meier
Number of | Number of Detection Detected Detected Mean
Constituent® Detects Samples (FOD) Units Concentration Concentration | Concentration ®
Dieldrin 18 49 37% pa/kg 2.1 130 18.1
Endosulfan | 7 50 14% pa/kg 0.23J 17 JQ 1.89
Endosulfan I 1 50 2% pa/kg 261J 2617 2.60
Endosulfan sulfate 1 50 2% pa/kg 7.7 7.7 3.70
Endrin 4 49 8% pa/kg 0.64J 33 2.93
Endrin aldehyde 10 50 20% pa/kg 9.8 JQ 94 10.4
Endrin ketone 4 50 8% pa/kg 2.7 JQ 26 JQ 4.18
Heptachlor 12 50 24% pa/kg 0.93J 260 JQ 13.9
Heptachlor Epoxide 15 50 30% pa/kg 201J 280 26.1
Methoxychlor 15 50 30% pa/kg 8.0 JQ 190 JQ 35.5
Toxaphene 1 50 2% pa/kg 1,700 1,700 90.3
Dioxins/Furans
TCDD TEQ 39 39 100% ng/kg 0.042 1,071 162
Notes: Prepared By/Date: SAG 12/3/14

(a) Includes detected constituents in soil.

(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).
mg/kg = milligram per kilogram

pa/kg = microgram per kilogram

ng/kg = nanograms per kilogram

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

Checked By/Date: NSR 12/4/14

Data Flags:

B (organic) = Analyte found in associated blank as well as in sample.

B (inorganic) = Result treated as estimated detected value less than the contract required detection limit but greater than the instrument detection limit.
J = Value is estimated.

N = Presumptive evidence of presence of material (tentative identification).
JQ = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL) and method detection limit (MDL) and is considered an

estimated value.
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-2
Tier 1 Evaluation - Step 1
Screening of Detected Non-PCB Constituents in Soil Based on Potential Laboratory Contamination
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

All Depths

Detected Constituents Potentially Associated with J&B Tot:I Percent | Rationale for Exclusion or
Laboratory Contamination® Flags | Detects | flagged Further Evaluation
Acetone 44 89 49% ()
2-Butanone (Methyl ethyl ketone) 39 53 74% ()
Carbon disulfide 2 3 67% ()
Methylene chloride 2 2 100% (2)
Toluene 4 4 100% (2)
bis(2-Ethylhexyl)phthalate 4 22 18% (2)

Butyl benzyl phthalate 3 5 60% (1)

Diethyl phthalate 0 1 0% ()
Di-n-butyl phthalate 4 9 44% ()

Project No: 3293150000

Notes:

(a) For those constituents potentially associated with laboratory contamination, the following rule was applied: If the
detected value is J or B flagged and the result is less than the reporting limit, the sample is considered a non-detect. If the
result is J or B flagged and the value is above the reporting limit the sample is considered a detect.

Data Flags:
J = Value is estimated.

B (organic) = Analyte found in associated blank as well as in sample.

Rationale Criteria:

(1) Constituent retained for further evaluation because less than 90 percent of the samples are flagged.

(2) Constituent eliminated from further evaluation due to the high incidence of J or B flagged data (greater than 90
percent); The high rate of estimated and/or potentially biased data for these common sampling or laboratory contaminants
may be an indication of field sampling or analytical bias.

Prepared By/Date: SAG 12/3/14
Checked By/Date: NSR 12/4/14
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-3

Tier 1 Evaluation - Step 2

Screening of Detected Non-PCB Constituents in Soil Based on Frequency of Detection

Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

April 3, 2015

Rationale
for
Frequency Arithmetic Mean [ Additional | Exclusion
of Minimum Maximum /Kaplan Meier Screening or
Number of | Number of | Detection Detected Detected Mean Needed? Additional
Constituent® Detects Samples (FOD) Units | Concentration [ Concentration | Concentration ® |  (Yes/No) | Screening
Inorganics/Metals
Aluminum 50 50 100% mg/kg 1,300 28,800 9,469 Yes (2)
Antimony 1 50 2% mg/kg 0.85J 0.85J 0.85 No 1)
Arsenic 50 50 100% mg/kg 2.2 57.4 13.3 Yes (2)
Barium 50 50 100% mg/kg 109 J 747 234 Yes 2)
Beryllium 49 50 98% mg/kg 0.048 JQ 1.1 0.467 Yes (2)
Cadmium 43 50 86% mg/kg 0.13J 13.5 3.72 Yes 2)
Calcium 50 50 100% mg/kg 866 132,000 J 30,219 Yes (2)
Chromium 50 50 100% mg/kg 4.0J 449 120 Yes 2)
Cobalt 50 50 100% mg/kg 1.3 JQ 16.3 J 6.42 Yes (2)
Copper 50 50 100% mg/kg 15J 390 124 Yes (2)
Cyanide 4 12 33% mg/kg 0.23 B 1.5 0.293 Yes (2)
Iron 50 50 100% mg/kg 4,660 J 71,300 17,042 Yes 2)
Lead 50 50 100% mg/kg 2.9 1,200 318 Yes 2
Magnesium 50 50 100% mg/kg 768 B 43,600 7,071 Yes (2)
Manganese 50 50 100% mg/kg 70.6 J 2,760 482 Yes (2)
Mercury 159 172 92% mg/kg 0.0090 16.3 1.24 Yes (2)
Nickel 50 50 100% mg/kg 2.8J 97 29.3 Yes 2)
Potassium 47 50 94% mg/kg 116 J 1,750 470 Yes (2)
Selenium 24 50 48% mg/kg 0.39 BJ 53J 1.67 Yes 2)
Silver 25 45 56% mg/kg 0.33 JQ 7.0 1.78 Yes (2)
Sodium 42 50 84% mg/kg 271 J 740 JQ 139 Yes (2)
Thallium 3 50 6% mg/kg 0.41J 1.0J 0.434 No Q)
Vanadium 50 50 100% mg/kg 40J 324 17.4 Yes (2)
Zinc 50 50 100% mg/kg 9.8 J 1,010 308 Yes (2)
Volatile Organic Compounds
Acetone 89 151 59% ug/kg 6.0 1,600 J 140.4 Yes (2)
Acetophenone 6 38 16% ua/kg 15 JQ 33J 23 Yes (2)
Benzaldehyde 24 38 63% ug/kg 18 JQ 340 JQ 85.5 Yes 2)
2-Butanone (Methyl ethyl ketone) 53 151 35% ua/kg 8.1 420 J 37.28 Yes (2)
Carbon disulfide 3 151 2% ug/kg 16 24 J 0.963 No 1)
Isophorone 1 50 2% ua/kg 1,500 1,500 239 No (1)
Xylenes, Total 9 151 6% yg/kg 1.2J 53J 3.22 No (1)
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 2-3
Tier 1 Evaluation - Step 2
Screening of Detected Non-PCB Constituents in Soil Based on Frequency of Detection
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)
Rationale
for
Frequency Arithmetic Mean [ Additional | Exclusion
of Minimum Maximum /Kaplan Meier Screening or
Number of | Number of | Detection Detected Detected Mean Needed? Additional
Constituent® Detects Samples (FOD) Units | Concentration [ Concentration | Concentration ® |  (Yes/No) | Screening
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 22 50 44% ug/kg 24 2,300 243.5 Yes 2)
Butyl benzyl phthalate 5 50 10% ua/kg 24 150 J 74.39 No (1)
Dibenzo(a,h)anthracene 1 50 2% ug/kg 48 JQ 48 JQ 48 No 1)
Diethyl phthalate 1 50 2% ua/kg 18 18 18 No (1)
Di-n-butyl phthalate 9 50 18% ug/kg 30 2,900 153.6 Yes (2)
Caprolactam 2 38 5% ua/kg 300 2,300 279 No (1)
Carbazole 5 50 10% ug/kg 11 JQ 62 JQ 44.2 No 1)
Dibenzofuran 4 50 8% ua/kg 13 JQ 25J 17.0 No (1)
Phenol 1 50 2% ug/kg 250 JQ 250 JQ 217 No 1)
Petroleum Aromatic Hydrocarbons
Acenaphthene 6 50 12% ua/kg 8 JQ 24 JQ 18.7 Yes (2)
Acenaphthylene 13 50 26% ug/kg 11 JQ 62 JQ 29.2 Yes 2)
Anthracene 20 50 40% ua/kg 11 .JQ 400 J 59.4 Yes (2)
Benzo(a)anthracene 37 50 74% ug/kg 19 730 182 Yes (2)
Benzo(a)pyrene 26 50 52% ua/kg 48 JQ 720 192 Yes (2)
Benzo(b)fluoranthene 34 50 68% ug/kg 34 1,100 237 Yes (2)
Benzo(g,h,i)perylene 28 50 56% ua/kg 22 540 141 Yes (2)
Benzo(k)fluoranthene 31 50 62% ug/kg 35 490 166 Yes (2)
Chrysene 38 50 76% ua/kg 33 680 232 Yes (2)
Fluoranthene 44 50 88% ug/kg 14 1,300 294 Yes (2)
Fluorene 7 50 14% ua/kg 18 JQ 130 54.4 Yes (2)
Indeno(1,2,3-cd)pyrene 18 50 36% ug/kg 52 620 239 Yes (2)
2-Methylnaphthalene 21 50 42% ua/kg 6.2 JQ 290 53.7 Yes (2)
Naphthalene 7 50 14% ug/kg 8.7 JQ 53 24.2 Yes (2)
Phenanthrene 39 50 78% ua/kg 13 1,300 199 Yes (2)
Pyrene 45 50 90% ug/kg 21 1,500 346 Yes 2)
Pesticides
Aldrin 11 50 22% ua/kg 6.2 JQ 440 23.1 Yes (2)
alpha-BHC 7 50 14% ug/kg 0.35J 8.5J 1.67 Yes 2)
beta-BHC 9 47 19% ug/kg 0.36 J 100 JN 4.68 Yes (2)
delta-BHC 15 50 30% ug/kg 0.96 JQ 61 9.48 Yes 2)
gamma-BHC (Lindane) 9 50 18% ua/kg 0.92 JQ 49 JN 3.25 Yes (2)
Chlordane (technical) 2 38 5% ug/kg 480 2,300 94.1 No 1)
alpha-Chlordane 20 49 41% ua/kg 0.14 J 30J 4.62 Yes (2)
beta-Chlordane 6 31 19% ug/kg 2.2 42 JN 3.92 Yes (2)
gamma-Chlordane 12 17 71% yg/kg 4.3 JQ 150 43.3 Yes (2)
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-3
Tier 1 Evaluation - Step 2
Screening of Detected Non-PCB Constituents in Soil Based on Frequency of Detection
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Rationale
for

Frequency Arithmetic Mean [ Additional | Exclusion
of Minimum Maximum /Kaplan Meier Screening or

Number of | Number of | Detection Detected Detected Mean Needed? Additional

Constituent® Detects Samples (FOD) Units | Concentration [ Concentration | Concentration ® |  (Yes/No) | Screening
4,4'-DDD 29 49 59% ug/kg 0.46 J 160 20.1 Yes 2)
4,4'-DDE 35 50 70% Hg/kg 0.47 J 190 30.8 Yes 2
4,4'-DDT 20 48 42% ua/kg 34J 340 47.4 Yes (2)
Dieldrin 18 49 37% pg/kg 21J 130 18.1 Yes 2)
Endosulfan | 7 50 14% ua/kg 0.23J 17 JQ 1.89 Yes (2)
Endosulfan Il 1 50 2% ug/kg 2.6 J 26J 2.60 No (1)
Endosulfan sulfate 1 50 2% ua/kg 7.7J 7.7J 3.70 No (1)
Endrin 4 49 8% ug/kg 0.64 J 33 2.93 No (1)
Endrin aldehyde 10 50 20% ua/kg 9.8 JQ 94 10.4 Yes (2)
Endrin ketone 4 50 8% ug/kg 2.7 JQ 26 JQ 4.18 No 1)
Heptachlor 12 50 24% ua/kg 0.93J 260 JQ 13.9 Yes (2)
Heptachlor Epoxide 15 50 30% ug/kg 20J 280 26.1 Yes (2)
Methoxychlor 15 50 30% ua/kg 8.0 JQ 190 JQ 355 Yes (2)
Toxaphene 1 50 2% ug/kg 1,700 1,700 90.3 No 1)

Dioxins/Furans

TCDD TEQ 39 39 100% ng/kg 0.042 1,071 162 Yes (2)

Prepared By/Date; MKB 12/2/14
Notes: Checked By/Date: NSR 12/8/14
(a) Includes detected constituents in soil not eliminated due to potential association with laboratory contaminatior
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0)
mg/kg = milligram per kilogram
ug/kg = microgram per kilogram
ng/kg = nanograms per kilogram
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDC
< =less than or equal to

Data Flags:
B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as estimated detected value less than the contract required detection limit but greater than the instrument detection limi
J = Value is estimated.

N = Presumptive evidence of presence of material (tentative identification)

JQ = The reported concentration is between the limit of quantitation/reporting limit and method detection limit and is considered an estimated value.

Rationale Criteria:
(1) Constituent was eliminated from further evaluation due to low frequency of detection < 10 percent) because infrequently detected constituents are unlikely to be associated with

potential risks to site receptors.
(2) Constituent retained for further evaluation due to a frequency of detection greater than 10 percent

Project No: 3293150000 Page 3 of 3 Amec Foster Wheeler

Environment & Infrastructure, Inc.



Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 2-4
Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)
Tier 1 Human Health Screening Levels ©
MDC > Lowest
Maximum Arithmetic Mean Tier 1 Human Additional
Detected /Kaplan Meier Michigan Volatile Soil | Michigan Particulate Michigan Direct Health Screening Screening
Concentration Mean Inhalation Screening Soil Inhalation Contact Screening Level? Needed?

Constituent @ (MDC) Concentration Level Screening Level Level (Yes/No) (Yes/No) Rationale
Inorganics/Metals
Aluminum 28,800 9,469 NA NA 5.00E+04 No No 1)
Arsenic 57.4 13.3 NA 7.20E+02 7.60E+00 Yes Yes )
Barium 747 234 NA 3.30E+05 3.70E+04 No No 1)
Beryllium 1.1 0.467 NA 1.30E+03 4.10E+02 No No 1)
Cadmium 135 3.72 NA 1.70E+03 5.50E+02 No No 1)
Calcium 132,000 J 30,219 NA NA NA NA No ?3)
Chromium @ 449 120 NA 2.60E+02 2.50E+06 Yes Yes %)
Cobalt 16.3 J 6.42 NA 1.30E+04 2.60E+03 No No 1)
Copper 390 124 NA 1.30E+05 2.00E+04 No No 1)
Cyanide 15 0.293 NA 2.50E+02 1.20E+04 No No (1)
Iron 71,300 17,042 NA NA 1.60E+05 No No 1)
Lead 1,200 318 NA 1.00E+05 4.00E+02 Yes Yes 2)
Magnesium 43,600 7,071 NA 6.70E+06 1.00E+06 No No 1)
Manganese 2,760 482 NA 3.30E+03 2.50E+04 No No 1)
Mercury 16.3 1.24 5.20E+01 2.00E+04 1.60E+02 No No Q)
Nickel 97 29.3 NA 1.30E+04 4.00E+04 No No 1)
Potassium 1,750 470 NA NA NA NA No 3)
Selenium 5317 1.67 NA 1.30E+05 2.60E+03 No No 1)
Silver 7.0 1.78 NA 6.70E+03 2.50E+03 No No 1)
Sodium 740 JQ 139 NA NA 1.00E+06 No No 1)
Vanadium 324 17.4 NA NA 7.50E+02 No No 1)
Zinc 1,010 308 NA NA 1.70E+05 No No 1)
Volatile Organic Compounds
Acetone 1,600 J 140.4 1.30E+08 3.90E+11 2.30E+07 No No 1)
Acetophenone 337 23 4.40E+07 3.30E+10 4.70E+07 No No 1)
Benzaldehyde 340 JQ 85.5 NA NA NA NA No 4)
2-Butanone (Methyl ethyl ketone) 420 J 37.28 2.90E+07 6.70E+10 1.20E+08 No No 1)
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-4

Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Soil

Area-Wide Non-PCB Constituent Screening Evaluation

(Constituents in bold retained for further evaluation)

April 3, 2015

Tier 1 Human Health Screening Levels ©
MDC > Lowest
Maximum Arithmetic Mean Tier 1 Human Additional
Detected /Kaplan Meier Michigan Volatile Soil | Michigan Particulate Michigan Direct Health Screening Screening
Concentration Mean Inhalation Screening Soil Inhalation Contact Screening Level? Needed?
Constituent @ (MDC) Concentration ® Level Screening Level Level (Yes/No) (Yes/No) Rationale
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 2,300 243.5 NA 7.00E+08 2.80E+06 No No 1)
Di-n-butyl phthalate 2,900 153.6 NA 3.30E+09 2.70E+07 No No 1)
Polycyclic Aromatic Hydrocarbons
Acenaphthene 24 JQ 18.7 8.10E+07 1.40E+10 4.10E+07 No No 1)
Acenaphthylene 62 JQ 29.2 2.20E+06 2.30E+09 1.60E+06 No No 1)
Anthracene 400 J 59.4 1.40E+09 6.70E+10 2.30E+08 No No 1)
Benzo(a)anthracene 730 182 NA NA 2.00E+04 No No 1)
Benzo(a)pyrene 720 192 NA 1.50E+06 2.00E+03 No No 1)
Benzo(b)fluoranthene 1,100 237 NA NA 2.00E+04 No No 1)
Benzo(g,h,i)perylene 540 141 NA 8.00E+08 2.50E+06 No No 1)
Benzo(k)fluoranthene 490 166 NA NA 2.00E+05 No No 1)
Chrysene 680 232 NA NA 2.00E+06 No No 1)
Fluoranthene 1,300 294 7.40E+08 9.30E+09 4.60E+07 No No 1)
Fluorene 130 54.4 1.30E+08 9.30E+09 2.70E+07 No No (1)
Indeno(1,2,3-cd)pyrene 620 239 NA NA 2.00E+04 No No 1)
2-Methylnaphthalene 290 53.7 1.50E+06 6.70E+08 8.10E+06 No No (1)
Naphthalene 53 24.2 3.00E+05 2.00E+08 1.60E+07 No No 1)
Phenanthrene 1,300 199 1.60E+05 6.70E+06 1.60E+06 No No 1)
Pyrene 1,500 346 6.50E+08 6.70E+09 2.90E+07 No No (1)
Pesticides
Aldrin 440 23.1 5.80E+04 6.40E+05 1.00E+03 No No (1)
alpha-BHC 8.5 1.67 1.20E+04 1.70E+06 2.60E+03 No No (1)
beta-BHC 100 JN 4.68 NA 5.90E+06 5.40E+03 No No 1)
delta-BHC © 61 0.48 1.20E+04 1.70E+06 2.60E+03 No No [6)
gamma-BHC (Lindane) 49 JN 3.25 NA NA 8.30E+03 No No 1)
alpha-Chlordane 30J 4.62 1.20E+06 3.10E+07 3.10E+04 No No 1)
beta-Chlordane 42 JN 3.92 1.20E+06 3.10E+07 3.10E+04 No No @
gamma-Chlordane @ 150 433 1.20E+06 3.10E+07 3.10E+04 No No )
4,4-DDD 160 20.1 NA 4.40E+07 9.50E+04 No No 1)
4,4'-DDE 190 30.8 NA 3.20E+07 4.50E+04 No No 1)
4,4-DDT 340 47.4 NA 3.20E+07 5.70E+04 No No 1)
Dieldrin 130 18.1 1.90E+04 6.80E+05 1.10E+03 No No (1)
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-4

Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Soil

Area-Wide Non-PCB Constituent Screening Evaluation

(Constituents in bold retained for further evaluation)

April 3, 2015

Tier 1 Human Health Screening Levels ©
MDC > Lowest
Maximum Arithmetic Mean Tier 1 Human Additional
Detected /Kaplan Meier Michigan Volatile Soil | Michigan Particulate Michigan Direct Health Screening Screening
Concentration Mean Inhalation Screening Soil Inhalation Contact Screening Level? Needed?
Constituent @ (MDC) Concentration ® Level Screening Level Level (Yes/No) (Yes/No) Rationale
Endosulfan | 17 JQ 1.89 NA NA 1.40E+06 No No 1)
Endrin aldehyde @ 94 10.4 NA NA 6.50E+04 No No 1)
Heptachlor 260 JQ 13.9 6.20E+04 2.40E+06 5.60E+03 No No 1)
Heptachlor Epoxide 280 26.1 NA 1.20E+06 3.10E+03 No No 1)
Methoxychlor 190 JQ 35.5 NA NA 1.90E+06 No No 2)
Dioxins/Furans
TCDD TEQ 1,071 162 NA 7.10E+04 9.00E+01 Yes Yes (2)
PREPARED BY/DATE: MKB 12/2/14
Notes: CHECKED BY/DATE: NSR 12/8/14

(a) Includes detected constituents in soil with a FOD greater than 10 percent.
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).

(c) Michigan Department of Environmental Quality, 2013. Table 2. Soil: Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels.

December 30, 2013.
(d) Screening values for Chromium VI.
(e) Screening values for lowest available BHC screening values (alpha-BHC).
(f) Screening values for Chlordane.
(g) Screening values for Endrin.
FOD = Frequency of Detection
MDC = Maximum Detected Concentration
mg/kg = milligram per kilogram
ug/kg = microgram per kilogram
ng/kg = nanograms per kilogram
NA= Not available
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
> = greater than

Data Flags:
J = Value is estimated.

N = Presumptive evidence of presence of material (tentative identification).
JQ = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL) and method detection limit (MDL) and is considered an estimated value.

Rationale Criteria:

(1) Constituent eliminated from further evaluation because the maximum detected concentration is below the lowest Tier 1 human health screening level.
(2) Constituent retained for further evaluation because the maximum detected concentration is above the lowest Tier 1 human health screening level.

(3) Constituent eliminated from further evaluation because it is considered a non-toxic essential nutrient.

(4) Constituent eliminated from further evaluation because a Tier 1 human health screening level is not available.
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-5
Tier 1 Evaluation - Step 3B
Ecological Screening of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

MDC > Tier 1
Maximum Arithmetic Mean | Tier 1 Ecological Ecological Additional
Detected /Kaplan Meier Soil Screening Screening Screening
Concentration Mean Level- USEPA Level? Needed?
Constituent @ (MDC) Concentration ® Region 5 © (Yes/No) (Yes/No) Rationale
Inorganics/Metals
Aluminum 28,800 9,469 5.00E+01 (d) Yes Yes 2)
Arsenic 57.4 13.3 5.70E+00 Yes Yes )
Barium 747 234 1.04E+00 Yes Yes 2)
Beryllium 1.1 0.467 1.06E+00 Yes Yes )
Cadmium 13.5 3.72 2.22E-03 Yes Yes 2)
Calcium 132,000 J 30,219 NA NA No 3)
Chromium 449 120 4.00E-01 Yes Yes 2)
Cobalt 16.3 J 6.42 1.40E-01 Yes Yes 2)
Copper 390 124 5.40E+00 Yes Yes )
Cyanide 15 0.293 1.33E+00 Yes Yes 2)
Iron 71,300 17,042 NA NA No 3)
Lead 1,200 318 5.37E-02 Yes Yes %)
Magnesium 43,600 7,071 NA NA No (©)]
Manganese 2,760 482 2.20E+02 (e) Yes Yes 2)
Mercury 16.3 1.24 1.00E-01 Yes Yes )
Nickel 97 29.3 1.36E+01 Yes Yes 2)
Potassium 1,750 470 NA NA No (©)]
Selenium 53J 1.67 2.76E-02 Yes Yes 2)
Silver 7.0 1.78 4.04E+00 Yes Yes )
Sodium 740 JQ 139 NA NA No 3)
Vanadium 324 17.4 1.59E+00 Yes Yes )
Zinc 1,010 308 6.62E+00 Yes Yes 2)
Volatile Organic Compounds
Acetone 1,600 J 140.4 2.50E+03 No No 1)
Acetophenone 33J 23 3.00E+05 No No (€3]
Benzaldehyde 340 JQ 85.5 NA NA No 4)
2-Butanone (Methyl ethyl ketone) 420 J 37.28 8.96E+04 No No (€3]
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 2,300 2435 9.25E+02 Yes Yes 2)
Di-n-butyl phthalate 2,900 153.6 1.50E+02 Yes Yes 2)
Polycyclic Aromatic Hydrocarbons
Acenaphthene 24 JQ 18.7 6.82E+05 No No 1)
Acenaphthylene 62 JQ 29.2 6.82E+05 No No (€3]
Anthracene 400 J 59.4 1.48E+06 No No 1)
Benzo(a)anthracene 730 182 5.21E+03 No No (€3]
Benzo(a)pyrene 720 192 1.52E+03 No No 1)
Benzo(b)fluoranthene 1,100 237 5.98E+04 No No (€3]
Benzo(g,h,i)perylene 540 141 1.19E+05 No No 1)
Benzo(k)fluoranthene 490 166 1.48E+05 No No (€3]
Chrysene 680 232 4.73E+03 No No 1)
Fluoranthene 1,300 294 1.22E+05 No No (€3]
Fluorene 130 54.4 1.22E+05 No No (€3]
Indeno(1,2,3-cd)pyrene 620 239 1.09E+05 No No 1)
2-Methylnaphthalene 290 53.7 3.24E+03 No No (€3]
Naphthalene 53 24.2 9.94E+01 No No 1)
Phenanthrene 1,300 199 4.57E+04 No No (€3]
Pyrene 1,500 346 7.85E+04 No No (1)
Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-5
Tier 1 Evaluation - Step 3B
Ecological Screening of Detected Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

MDC > Tier 1
Maximum Arithmetic Mean | Tier 1 Ecological Ecological Additional
Detected /Kaplan Meier Soil Screening Screening Screening
Concentration Mean Level- USEPA Level? Needed?

Constituent © (MDC) Concentration ® Region 5 © (Yes/No) (Yes/No) Rationale
Pesticides
Aldrin 440 23.1 3.32E+00 Yes Yes )
alpha-BHC 8.5J 1.67 9.94E+01 No No (€3]
beta-BHC 100 JN 4.68 3.98E+00 Yes Yes )
delta-BHC 61 9.48 9.94E+03 No No (€3]
gamma-BHC (Lindane) 49 JN 3.25 5.00E+00 Yes Yes 2)
alpha-Chlordane © 30J 4.62 2.24E+02 No No ()
beta-Chlordane © 42 IN 3.92 2.24E+02 No No ()
gamma-Chlordane @ 150 43.3 2.24E+02 No No ()
4,4'-DDD 160 20.1 7.58E+02 No No 1)
4,4'-DDE 190 30.8 5.96E+02 No No 1)
4,4'-DDT 340 47.4 3.50E+00 Yes Yes 2)
Dieldrin 130 18.1 2.38E+00 Yes Yes )
Endosulfan | 17 JQ 1.89 1.19E+02 No No (€3]
Endrin aldehyde 94 10.4 1.05E+01 Yes Yes )
Heptachlor 260 JQ 13.9 5.98E+00 Yes Yes 2)
Heptachlor Epoxide 280 26.1 1.52E+02 Yes Yes 2)
Methoxychlor 190 JQ 35.5 1.99E+01 Yes Yes 2)
Dioxins/Furans
TCDD TEQ 1,071 162 1.99E-01 Yes Yes )

PREPARED BY/DATE: MKB 12/2/14
Notes: CHECKED BY/DATE: NSR 12/8/14
(a) Includes detected constituents in soil not potentially associated with laboratory contamination and constituents with a FOD greater than 10%
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).
(c) USEPA, 2003. USEPA Region 5 RCRA Ecological Screening Levels. August 22, 2003.
(d) USEPA Region 5 RCRA screening level not available; ORNL plant value source: Efroymson, R.A., M.E. Will, G.W. Suter Il, and A.C. Wooten. 1997.
Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Prepared for the U.S.
Department of Energy, Office of Environmental Management by Lockheed Martin Energy Systems, Inc. managing the Oak Ridge National Laboratory
(ORNL). ORNL publication. ES/ER/TM-85/R3. November 1997. htto://www.esd.ornl.aov/oroarams/ecorisk/documents/tm85r3.ndf.
(e) USEPA Region 5 RCRA screening level not available; Ecological Soil Screening Level (Eco-SSL) plant value source: USEPA, 1997. Ecological Soil
Screening Levels for Manganese, Interim Final. OSWER Directive 9285.7-71. April 1997.
(f) Screening value for Chlordane.
MDC = Maximum Detected Concentration
mg/kg = milligram per kilogram
Hg/kg = microgram per kilogram
ng/kg = nanograms per kilogram
NA= Not available
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
> = greater than

Data Flags:

J = Value is estimated.

N = Presumptive evidence of presence of material (tentative identification).

JQ = The reported concentration is between the limit of quantitation/reporting limit (LOQ/RL) and method detection limit (MDL) and is considered an
estimated value.

Rationale Criteria:

(1) Constituent eliminated from further evaluation because the maximum detected concentration is below the Tier 1 ecological screening level.
(2) Constituent retained for further evaluation because the maximum detected concentration is above the Tier 1 ecological screening level.

(3) Constituent eliminated from further evaluation because it is considered a non-toxic essential nutrient.

(4) Constituent eliminated from further evaluation because a Tier 1 ecological screening level is not available.
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-6
Tier 1 Evaluation - Step 4
Background Screening of Detected Non-PCB Inorganic Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold have mean concentrations above default background values. Inorganic constituents above background or without
background values retained for further evaluation)

Mean Concentration >
Arithmetic Mean Michigan Statewide | Default Background Retained for Tier 2
/Kaplan Meier Mean | Default Background Level? Screening?
Constituent @ Concentration ® Level for Soil © (Yes/No) (Yes/No) Rationale
Inorganics/Metals
Aluminum 9,469 6,900 Yes Yes )
Arsenic 13.3 5.8 Yes Yes 2)
Barium 234 75 Yes Yes 2)
Beryllium 0.467 NA NA Yes 3)
Cadmium 3.72 1.2 Yes Yes )
Chromium 120 18 Yes Yes )
Cobalt 6.42 6.8 No No 1)
Copper 124 32 Yes Yes 2)
Cyanide 0.293 0.39 No No 1)
Lead 318 21 Yes Yes )
Manganese 482 440 Yes Yes )
Mercury 1.24 0.13 Yes Yes )
Nickel 29.3 20 Yes Yes 2)
Selenium 1.67 0.41 Yes Yes 2)
Silver 1.78 1 Yes Yes 2)
Vanadium 17.4 NA NA Yes 3)
Zinc 308 a7 Yes Yes )
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 2435 NA NA Yes 3)
Di-n-butyl phthalate 153.6 NA NA Yes 3)
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 2-6
Tier 1 Evaluation - Step 4
Background Screening of Detected Non-PCB Inorganic Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold have mean concentrations above default background values. Inorganic constituents above background or without
background values retained for further evaluation)
Mean Concentration >
Arithmetic Mean Michigan Statewide | Default Background Retained for Tier 2
/Kaplan Meier Mean | Default Background Level? Screening?
Constituent @ Concentration ® Level for Soil © (Yes/No) (Yes/No) Rationale
Pesticides
Aldrin 231 NA NA Yes 3)
beta-BHC 4.68 NA NA Yes 3)
gamma-BHC (Lindane) 3.25 NA NA Yes 3)
4,4'-DDT 47.4 NA NA Yes )
Dieldrin 18.1 NA NA Yes 3)
Endrin aldehyde 10.4 NA NA Yes 3)
Heptachlor 13.9 NA NA Yes 3)
Heptachlor Epoxide 26.1 NA NA Yes 3)
Methoxychlor 355 NA NA Yes 3)
Dioxins/Furans
TCDD TEQ 162 NA NA Yes (3)
PREPARED BY/DATE: MKB 12/2/14
Notes: CHECKED BY/DATE: NSR 12/8/14
Constituents above background or without background values retained for further evaluation.
(a) Includes detected inorganic constituents in soil with a FOD greater than 10% and with maximum detected concentrations above the Tier 1 human health
and ecological screening levels.
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).
(c) Michigan Department of Environmental Quality, 2013. Table 2. Soil: Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-
Based Screening Levels. December 30, 2013.
mg/kg = milligram per kilogram
NA= Not available
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
> = greater than
Rationale Criteria:
(1) Constituent eliminated from further evaluation because the mean concentration is less than the Michigan Statewide Default Background Level for Soil.
(2) Constituent retained for further evaluation because the mean concentration is less than the Michigan Statewide Default Background Level for Soil.
(3) Constituent retained for further evaluation because a Michigan Statewide Default Background Level for Soil is not available.
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-7

Tier 1 Evaluation
Summary of Non-PCB Soil Constituents Retained for Tier 2 Evaluation - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 human health screening)

April 3, 2015

Constituent

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 2:
Eliminated -
FOD £10%

STEP 3:

Screening

Eliminated - Human Health Tier 1

Below
Screening
Level

Essential
Nutrient

No
Screening
Level

STEP 4:
Eliminated -
Below State
Background

Level

Retained for Tier
2 Human Health
Screening

Ino

rganics/Metals

Antimony

X

Thallium

X

Aluminum

Barium

Beryllium

Cadmium

Cobalt

Copper

Cyanide

Iron

Magnesium

Manganese

Mercury

Nickel

Selenium

Silver

Sodium

Vanadium

Zinc

Dad P Bad Pad Pt Bad Pad Pad Pl Bad Bad P B Pad Pad Paq Bl

Calcium

Potassium

Arsenic

Chromium

Lead

XXX

Volatile Organic Compounds

Methylene chloride

Toluene

Carbon disulfide

Isophorone

Xylenes, Total

XX ([>

Acetone

Acetophenone

2-Butanone
(Methyl ethyl ketone)

XX ([*

Benzaldehyde

Semi-Volati

le Organic Compounds

Butyl benzyl phthalate

Dibenzo(a,h)anthracene

Diethyl phthalate

Caprolactam

Carbazole

Dibenzofuran

Phenol

XXX XX [><[>

bis(2-Ethylhexyl)phthalate

Di-n-butyl phthalate
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-7

Tier 1 Evaluation
Summary of Non-PCB Soil Constituents Retained for Tier 2 Evaluation - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 human health screening)

April 3, 2015

Constituent

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 2:
Eliminated -
FOD £10%

STEP 3:

Eliminated - Human Health Tier 1

Screening

STEP 4:
Eliminated -

Below
Screening
Level

Essential
Nutrient

No
Screening
Level

Retained for Tier
2 Human Health

Screening

Below State
Background
Level

Polycyclic Aromatic Hydrocarbons

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

2-Methylnaphthalene

Naphthalene

Phenanthrene

Pyrene

P B B B Bad B Bad Bad B P P P d Pt P d B d B

Pesticides

Chlordane (technical)

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin ketone

Toxaphene

XX XXX (>

Aldrin

alpha-BHC

beta-BHC

delta-BHC

gamma-BHC (Lindane)

alpha-Chlordane

beta-Chlordane

gamma-Chlordane

4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan |

Endrin aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

Dad P Bad Pad P Bad Pad Pad Pl Bad Bad P Bad Pad Pad Paq Bl

Dioxins/Furans

TCDD TEQ

I I X

Notes:

Constituents in bold retained for further evaluation in the Tier 2 human health screening.
FOD = Frequency of Detection

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

< = less than or equal to
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-8
Tier 1 Evaluation

Summary of Non-PCB Soil Constituents Selected for Tier 2 Evaluation - Ecological
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 ecological screening)

April 3, 2015

Parameter

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 3:

Screening

Eliminated - Ecological Tier 1

STEP 2: Below
Eliminated | Screening

FOD<10% | Level

Essential
Nutrient

No
Screening
Level

STEP 4:
Eliminated
Below State
Background
Level

Retained for
Tier 2
Ecological
Screening |

Inorganics/Metals

Antimony

X

Thallium

X

Calcium

Iron

Magnesium

Potassium

Sodium

XX XXX

Cobalt

Cyanide

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Chromium

Copper

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Vanadium

Zinc

XD XD XXX [> XX [

Volatile Organic Compounds

Methylene chloride

Toluene

Carbon disulfide

Isophorone

Xylenes, Total

XX ([>

Acetone

Acetophenone

2-Butanone
(Methyl ethyl ketone)

XX (>

Benzaldehyde

Semi-Volatile Organic Compounds

Butyl benzyl phthalate

Dibenzo(a,h)anthracene

Diethyl phthalate

Caprolactam

Carbazole

Dibenzofuran

Phenol

XIXXX|X|[ X[X

bis(2-Ethylhexyl)phthalate

Di-n-butyl phthalate

Polycyclic Aromatic Hydroca

rbons

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

XX XXX XXX
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-8
Tier 1 Evaluation

Summary of Non-PCB Soil Constituents Selected for Tier 2 Evaluation - Ecological
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 ecological screening)

April 3, 2015

Parameter

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 3:

Screening

Eliminated - Ecological Tier 1

Below
Screening
Level

STEP 2:
Eliminated
FOD £ 10%

Essential
Nutrient

No
Screening
Level

STEP 4:
Eliminated
Below State
Background
Level

Retained for
Tier 2
Ecological
Screening |

Chrysene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

2-Methylnaphthalene

Naphthalene

Phenanthrene

Pyrene

XX XXX XXX

Pesticides

Chlordane (technical)

Endosulfan Il

Endosulfan sulfate

Endrin

Endrin ketone

Toxaphene

XX XXX ([>

alpha-BHC

delta-BHC

alpha-Chlordane

beta-Chlordane

gamma-Chlordane

4,4'-DDD

4,4'-DDE

Endosulfan |

XX XXX XXX

Aldrin

beta-BHC

gamma-BHC (Lindane)

4,4'-DDT

Dieldrin

Endrin aldehyde

Heptachlor

Heptachlor Epoxide

Methoxychlor

XXX XXX

Dioxins/Furans

TCDD TEQ

X

Notes:

Constituents in bold retained for further evaluation in the Tier 2 ecological screening.

FOD = Frequency of Detection

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

< = less than or equal to
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-9
Tier 2 Evaluation - Step 5A
Human Health Hazard Quotients for Screened Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold have human health Hazard Quotients (HQs) > 1)

Arithmetic Mean Lowest Human

/Kaplan Meier Mean Health Screening UCL Mean Hazard Constituent of
Constituent @ Units UCL Concentration ® Concentration Level © Hazard Quotient @ Quotient @ Interest? ©
Metals/Inorganics
Arsenic mg/kg 15.8 13.3 7.60 2 2 Secondary COI
Chromium mg/kg 194 120 260 0.7 0.5 --
Lead ® mg/kg NA 318 400 NA 0.8 -
Dioxins/Furans
TCDD TEQ ng/kg 269 162 90 3 2 Secondary COI

Notes:
(a) Constituents retained for Tier 2 human health screening evaluation.
(b) The Upper Confidence Limit (UCL) concentration calculated using USEPA ProUCL Version 5.0.

(c) Lowest human health screening level from Table 2-1b. Michigan Department of Environmental Quality, 2013. Table 2. Soil: Residential Part 201 Generic
Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels. December 30, 2013.

(d) Hazard Quotient (HQ) = UCL Concentration or Mean/Lowest Soil Screening Level

(e) Constituents with HQs > 10 designated as primary COls. Constituents with HQs >1, but HQ< 10 designated as secondary COls.

(f) Mean concentration used for comparison to lead direct contact value in accordance with current lead pharmocokinetic modeling guidance.

mg/kg = milligrams per kilogram

ng/kg = nanograms per kilogram

UCL = upper confidence limit of the mean concentration

NA = Not Applicable

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD PREPARED BY/DATE: MKB 12/4/14
-~ Not a COI CHECKED BY/DATE: NSR 12/9/14
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 2-10
Tier 2 Evaluation - Step 5B
Selection of Tier 2 Ecological Screening Values for Soil
Area-Wide Non-PCB Constituent Screening Evaluation
Selected
(Lowest)
Tier 2 ESV for
Refined ESV [Refined ESV for Refined
for Terrestrial Terrestrial Refined ESV for | Refined ESV Ecological
Constituent Units Plants Invertebrates Mammals for Birds Receptors
Metals/Inorganics
Aluminum mg/kg bl @) *k @) *k (@) *x @) ok
Arsenic mg/kg 18 @) 60 (b) 46 (@) 43 @) 18
Barium mg/kg 500 (c) 330 @) 2000 (@) 820 (d) 330
Beryllium mg/kg 10 (c) 40 @) 21 (@) -- 10
Cadmium mg/kg 32 @) 140 @) 0.36 (@ | 0.77 @) 0.36
Chromium mg/kg NA 166 0] 34 (@) 26 @) 26
Copper mg/kg 70 @) 80 @) 49 (@) 28 @) 28
Lead mg/kg 120 (@) 1,700 (@) 56 (@) 11 @) 11
Manganese mg/kg 220 (@) 450 @) 4,000 (@) | 4,300 @) 220
Mercury mg/kg 0.3 (c) 0.1 (b) 1.7 (d) | 0.013 (d) 0.013
Nickel mg/kg 38 @) 280 (@) 130 (@) 210 @) 38
Selenium mg/kg 0.52 @) 4.1 (@) 0.63 (@) 1.2 @) 0.52
Silver mg/kg 560 @) NA 14 (@) 4.2 (@) 4.2
Vanadium mag/kg 2.0 (c) NA 280 (a) 7.8 (a) 2.0
Zinc mg/kg 160 (@) 120 (@ 79 (@) 46 @ 46
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate pa/kg -- -- 590 (d) 20 (d) 20
Di-n-butyl phthalate pa/kg | 200,000 (c) -- 180,000 (d) 11 (d) 11
Pesticides
Aldrin pa/kg -- -- 37 (d) -- 37
beta-BHC pa/kg - -- 270 (d) 14,000 (d) 270
gamma-BHC (Lindane) pa/kg 100 (d) -- 9.4 (d) 210 (d) 9.4
4,4'-DDT pa’kg 4,100 (d) -- 21 (@) 93 (a) 21
Dieldrin pa/kg 10,000 (d) -- 4.9 €) 22 (@ 4.9
Endrin Aldehyde pa/kg -- -- -- -- 10.5 (e)
Heptachlor pa/kg 400 (d) -- 59 (d) 300 (d) 59
Heptachlor Epoxide pa/kg -- -- -- -- 152  (e)
Methoxychlor pa/kg -- -- 5,000 (d) [ 18,000 (d) 5,000
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 2-10
Tier 2 Evaluation - Step 5B
Selection of Tier 2 Ecological Screening Values for Soil
Area-Wide Non-PCB Constituent Screening Evaluation
Selected
(Lowest)
Tier 2 ESV for
Refined ESV [Refined ESV for Refined
for Terrestrial Terrestrial Refined ESV for | Refined ESV Ecological
Constituent Units Plants Invertebrates Mammals for Birds Receptors
Dioxins/Furans
TCDD TEQ ng/kg -- 5,000,000 (d) 0.29 (d) 840 H(a) 0.29
Polychlorinated Biphenyls (PCBs)
Total PCBs mg/kg 40 (c) -- 0.88 (d, h)] 0.041 (d,h) | 0.041
Notes:

* Screening values based on available Chromium 11l data.
** Potential ecological risks associated with aluminum are identified based on soil pH. Aluminum is identified as a
constituent of concern where soil pH is less than 5.5. Site soil pH is not anticipated to be below 5.5.
(a) USEPA Ecological Soil Screening Levels (Eco-SSL). http://www.epa.gov/ecotox/ecossl/.
(b) Efroymson, R.A., M.E Will, and G.W. Suter Il, 1997. Toxicological Benchmarks for Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Processes: 1997 Revision. Oak Ridge National
Laboratory, Oak Ridge TN. http://www.esd.ornl.gov/programs/ecorisk/documents/tm126r21.pdf.
http://www.esd.ornl.gov/programs/ecorisk/benchmark_reports.htmi
(c) Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997. Toxicological Benchmarks for Screening
Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Oak Ridge National Laboratory,
Oak Ridge, TN. 128 pp. ES/ER/TM-85/R3. http://www.esd.ornl.gov/programs/ecorisk/documents/tm85r3.pdf.
(d) Los Alamos National Laboratory (LANL) No Observed Adverse Effects Level (NOAEL)-based ecological screening level
(ESL) value. LANL ECORISK Database Release 3.1 (October 2012).
http://www.lanl.gov/community-environment/environmental-stewardship/protection/eco-risk-assessment.php.
(e) A refined ESL could not be identified from literature for this constituent. The USEPA Region 5 RCRA Ecological
Screening Level was used as a default value for this constituent. USEPA, 2003. USEPA Region 5 RCRA Ecological
Screening Levels. August 22, 2003.
(f) Efroymson et. al., 1997. Preliminary Remediation Goals for Ecological Endpoints. Oak Ridge National Laboratory, Oak
Ridge, TN. ES/ER/TM-162/R2. August 1997.
http://www.cluin.org/download/contaminantfocus/dnapl/Toxicology/doe_prg_tm162r2.pdf.
(9) Value for TCDF.
(h) Value for Aroclor 1254.
(i) Value for trivalent chromium. 14-day median lethal concentration (LC50) value converted by a factor of 10. Sivakumar, S. and C.V.
Subbhuraam, 2005. Toxicity of chromium(lll) and chromium(VI) to the earthworm Eisenia fetida. Ecotoxicology and Environmental
Safety. 62: 93-98.
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram
pa/kg = micrograms per kilogram
ESV = Ecological Screening Value
NA = Not Applicable
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
UCL = upper confidence limit of the mean concentration PREPARED BY/DATE: MKB 12/4/14
CHECKED BY/DATE: NSR 12/9/14
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-11
Tier 2 Evaluation - Step 5B
Ecological Hazard Quotients for Screened Non-PCB Constituents in Soil
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold have ecological Hazard Quotients (HQs) > 1)

Arithmetic Mean
/Kaplan Meier ucL Mean

UCL Mean Selected Tier 2 Hazard Hazard Constituent of
Constituent @ Units | Concentration ® | Concentration ESV © Quotient @ Quotient @ Interest? ©
Metals/Inorganics
Aluminum mg/kg 10,941 9,469 * ** ** **
Arsenic mg/kg 15.8 13.3 18 0.9 0.7 -
Barium mg/kg 354 234 330 1 0.7 --
Beryllium mg/kg 0.54 0.47 10 0.1 0.05 --
Cadmium mg/kg 7.13 3.72 0.36 20 10 Secondary COI
Chromium mg/kg 194 120 26 7 5 Secondary COI
Copper mg/kg 198 124 28 7 4 Secondary COI
Lead mg/kg 524 318 11 48 29 Primary COI
Manganese mg/kg 600 482 220 3 2 Secondary COI
Mercury mg/kg 2.16 1.24 0.013 166 95 Primary COI
Nickel mg/kg 36.2 29.3 38 1 0.8 --
Selenium mg/kg 2.00 1.67 0.52 4 3 Secondary COI
Silver mg/kg 2.21 1.78 4.2 0.5 0.4 --
Vanadium mg/kg 19.3 17.4 2.0 10 9 Secondary COI
zZinc mg/kg 489 308 46 11 7 Secondary COI
Semi-Volatile Organic Compounds
bis(2-ethylhexyl)phthalate ug/kg 388 244 20 19 12 Primary COI
Di-n-butyl phthalate ug/kg 329 154 1" 30 14 Primary COI
Pesticides
Aldrin pa/kg 41.4 231 37 1 0.6 --
beta-BHC ug/kg 15.9 4.68 270 0.1 0.02 -
gamma-BHC (Lindane) ug’kg 6.14 3.25 9.4 0.7 0.3 --
4,4'-DDT ug/kg 66.3 47.4 21 3 2 Secondary COI
Dieldrin ua/kg 26.0 18.1 4.9 5 4 Secondary COI
Endrin Aldehyde ug/kg 14.8 10.4 10.5 1 1 --
Heptachlor ug’kg 35.2 13.9 59 0.6 0.2 --
Heptachlor Epoxide ug’kg 40.7 26.1 152 0.3 0.2 -
Methoxychlor ug/kg 48.7 355 5,000 0.01 0.007 --
Dioxins/Furans
TCDD TEQ ng/kg 269 162 0.29 928 558 Primary COI

Notes:

** Potential ecological risks associated with aluminum are identified based on soil pH. Aluminum is identified as a
constituent of concern where soil pH is less than 5.5. Site soil pH is not anticipated to be below 5.5.

a) Constituents retained for Tier 2 ecological screening evaluation.

b) The Upper Confidence Limit (UCL) concentration calculated using USEPA ProUCL Version 5.0.

c) See Table 2-10 for selection of Tier 2 ESV.

d) Hazard Quotient (HQ) = UCL Concentration or Mean / Refined ESV

e

) Constituents with HQs > 10 designated as primary COls. Constituents with HQs >1, but HQ=< 10 designated as secondary COls.

mg/kg = milligrams per kilogram

ng/kg = nanograms per kilogram

pg/kg = micrograms per kilogram

UCL = upper confidence limit of the mean concentration

ESV = Ecological Screening Value

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD PREPARED BY/DATE: MKB 12/4/14
-- Not a COI CHECKED BY/DATE: NSR 12/9/14

(
(
(
(
(
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-12
Tier 2 Evaluation - Step 5A
Summary of Soil Non-PCB Constituents of Interest (COIs) - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained as COIs)

Eliminated as Selected as Selected as a
Parameter acol®@ a Primary col ® Secondary COI ©
Inorganics/Metals

Chromium X

Lead X

Arsenic X

Dioxins/Furans
TCDD TEQ | | X
Notes:

COlI = Constituent of Interest
(a) Constituent eliminated as a COI if the mean HQ is less than or equal to 1 (Table 2-9).
(b) Constituent selected as a primary COI if the mean HQ is greater than 10 (Table 2-9).
(c) Constituent selected as a secondary COlI if the mean HQ is greater than 1 and less than or equal
to 10 (Table 2-9).
PREPARED BY/DATE: MKB 12/4/14
CHECKED BY/DATE: NSR 12/9/14
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-13
Tier 2 Evaluation - Step 5B
Summary of Soil Constituents of Interest (COIs) - Ecological

Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained as COIs)

Eliminated as Selected as Selected as a

Parameter acol®@ a Primary COI © Secondary cOl ®
Inorganics/Metals

Aluminum
Arsenic
Barium
Beryllium
Nickel
Silver
Cadmium
Copper
Manganese
Selenium
Vanadium
Zinc
Chromium
Lead X
Mercury X
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate X
Di-n-butyl phthalate X
Pesticides

X X X X X X

XX X X X X X

Aldrin

beta-BHC

Endrin aldehyde

gamma-BHC (Lindane)

Heptachlor

Heptachlor Epoxide

Methoxychlor

4,4'-DDT X

Dieldrin X
Dioxins/Furans

TCDD TEQ | | X

X X X X X X X

Notes:

COlI = Constituent of Interest

(a) Constituent eliminated as a COl if the mean HQ is less than or equal to 1 (Table 2-11).

(b) Constituent selected as a primary COI if the mean HQ is greater than 10 (Table 2-11).

(c) Constituent selected as a secondary COI if the mean HQ is greater than 1 and less than
or equal to 10 (Table 2-11).

PREPARED BY/DATE: MKB 12/4/14
CHECKED BY/DATE: NSR 12/9/14
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Area-Wide Non-PCB Constituent Screening Evaluation

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Comparison of Non-PCB Constituents of Interest (COIs) Concentrations in Site Soil to Paper Residuals Concentrations

TABLE 2-14

Tier 2 Evaluation - Step 6

Area-Wide Non-PCB Constituent Screening Evaluation

April 3, 2015

SITE SOILS PAPER RESIDUALS
Paper Residuals
Maximum Arithmetic Mean Maximum Arithmetic Mean and Soils
Minimum Detected /Kaplan Meier Kaplan Meier Median Minimum Detected /Kaplan Meier Kaplan Meier Median Significantly Median Soils >

Number of | Number of | Frequency Detected | Concentration Mean Standard Detected Number of | Number of |Frequency Detected Concentration Mean Standard Detected Different? Median Residuals?
Constituent of Interest Detects Samples | of Detects | Units [ Concentration (MDC) Concentration Deviation Concentration Detects Samples of Detects [ Units | Concentration (MDC) Concentration Deviation Concentration (Yes/No) @ (Yes/No) @
Primary COIs @
Metals/Inorganics
Lead 50 50 100% mg/kg 2.9 1,200 318 333 178 63 63 100% ma/kg 7.8 1,440 358 332 308 No --
Mercury 159 172 92% mg/kg 0.0090 16.3 1.24 1.94 0.30 47 63 75% mag/kg 0.06 B 521 1.05 1.29 1.00 No --
Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 22 50 44% ug/kg 24 2,300 244 431 170 36 63 57% ug/kg 957 15,000 J 2,288 2,743 1,700 Yes No
Di-n-Butylphthalate 9 50 18% ug/kg 30 2,900 154 413 71 2 63 3% ug/kg 547 1,600 J 209 464 827 No --
Dioxins
TCDD TEQ 39 39 100% ng/kg 0.042 1,071 162 238 47.89 13 13 100% ng/kg 0.989 2023 357 556 141 No --
Secondary COIs ®
Metals/Inorganics
Arsenic 50 50 100% mg/kg 2.2 57.4 13.3 9.90 12.8 60 63 95% mg/kg 057 B 23.7 JN 2.37 3.18 1.6 Yes Yes
Cadmium 43 50 86% mg/kg 0.13J 135 3.72 3.82 2.80 11 63 17% mag/kg 0.77 BJ 3.7 0.302 0.695 14 Yes Yes
Chromium 50 50 100% mg/kg 4.0 449 120 120 69.2 63 63 100% mg/kg 7.4 212 69.6 54.8 56.5 No --
Copper 50 50 100% mg/kg 1517 390 124 121 66.1 63 63 100% mg/kg 9.1 279 IN* 77.4 50.1 62.2 No --
Manganese 50 50 100% mg/kg 70.6 J 2,760 482 497 317 63 63 100% mg/kg 6.3 * 615 80.0 108 42.6 Yes Yes
Selenium 24 50 48% mg/kg 0.39 BJ 531 1.67 1.11 2.00 13 63 21% mg/kg 0.35 BJ 3.1 0.182 0.462 0.48 Yes Yes
Vanadium 50 50 100% mg/kg 40J 32.4 17.4 8.07 18.3 63 63 100% mg/kg 49 B 24.9 13.8 4.37 12.9 Yes Yes
Zinc 50 50 100% mg/kg 9.8J 1,010 308 292 182 56 56 100% mg/kg 20.9 1,140 J 279 174 249 No -
Pesticides
4,4-DDT 20 48 42% ug/kg 3.4 340 47.4 75.3 83.0 26 54 48% ug/kg 4.7 3z 600 Z 94.5 138 115 No --
Dieldrin 18 49 37% ug/kg 2.1 130 18.1 30.2 23.0 0 62 0% ug/kg NA <820 U NA NA NA NA NA
Notes:
(a) Statistical analysis results and output presented in the appendices.
(b) Constituents selected as Primary COls in the Tier 2 human health and ecological screening evaluations.
(c) Constituents selected as Secondary COls in the Tier 2 human health and ecological screening evaluations
mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram
ng/kg = nanograms perkilogram
MDC = Maximum Detected Concentration
NA = Not applicable
-- = Not evaluated
> = greater than
Data Flags:
B = (Organic) Analyte found in associated blank as well as in sample
J = Value is estimated
N = Presumptive evidence of presence of material (tentative identification)
W = Post-digestion spike for furnace analysis is out of control limits, while sample absorbance is <50% of spike absorbance.
U = Not detected above reporting limit
Z = Laboratory flag not defined Prepared By/Date: SAG 01/02/15
* = Duplicate analysis was not within control limits Checked By/Date: LSV 01/07/15
< = Less than the reporting limit
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

April 3, 2015

TABLE 2-15
Tier 2 Evaluation - Step 6

Statistical Comparison of COls in Soil to Paper Residuals Samples
Results of Two Sample Hypothesis Testing using ProUCL Version 5.0.00

Primary COI Soil Constituent

Two Sample Test

Soil & Paper Residuals
Conclusion with alpha = 0.05

Lead Wilcoxon-Mann-Whitney Soil = Paper Residuals

Mercury Gehan Soil = Paper Residuals

bis (2-Ethylhexyl)phthalate Gehan Soil # Paper Residuals
Conclusion® Soils < Paper Residuals

Di-n-butyl phthalate Gehan Soil = Paper Residuals

TCDD

Wilcoxon-Mann-Whitney

Soil = Paper Residuals

Secondary COI Soil
Constituent

Two Sample Test

Soil & Paper Residuals
Conclusion with alpha = 0.05

4.4'-DDT Gehan Soil = Paper Residuals

Arsenic Gehan Soil # Paper Residuals
Conclusion® Soils > Paper Residuals

Cadmium Gehan Soil # Paper Residuals
Conclusion® Soils > Paper Residuals

Chromium Wilcoxon-Mann-Whitney Soil = Paper Residuals

Copper Wilcoxon-Mann-Whitney Soil = Paper Residuals

Manganese Wilcoxon-Mann-Whitney Soil # Paper Residuals
Conclusion® Soils > Paper Residuals

Selenium Gehan Soil # Paper Residuals
Conclusion® Soils > Paper Residuals

Vanadium Wilcoxon-Mann-Whitney Soil # Paper Residuals
Conclusion® Soils > Paper Residuals

Zinc Wilcoxon-Mann-Whitney Soil = Paper Residuals

Notes:

Soil = Paper Residuals: Do not reject null hypothesis (Ho) that Sample 1 Median = Sample 2 Median Where soil is

Medlan < Sample 2 Med|an (determined based on the median concentrations - see Appendix D) where 30|I is

Sample 1 and Paper Residuals are Sample 2
@Conclusion based on median of samples
TCDD TEQ = 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxicity Equivalence
COI = Constituent of Interest
PREPARED BY/DATE: SAG 01/02/15
CHECKED BY/DATE: LSV 01/07/15
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-16
Tier 2 Evaluation - Step 7

Summary of Total PCB Aroclor Statistics in Paper Residuals Compared to Total PCB Aroclor Statistics in Soil and Sediment
Area-Wide Non-PCB Constituent Screening Evaluation

Minimum Maximum Arithmetic Mean
Number of Detected Detected /Kaplan Meier Mean UCL
Media Samples | Concentration | Concentration Units Concentration © Median Concentration®
Residual 88 0.093 327 mg/kg 50.0 29.6 63.9
Soil 110 0.0000360 99 mg/kg 4.45 0.527 9.67
Sediment 161 0.0095000 122 mg/kg 3.27 0.14 7.32

Notes:

(a) Arithmetic Mean/Kaplan-Meier (KM) Mean and UCL calculated using USEPA's statistical program ProUCL (Version 5.0).

mg/kg = milligram per kilogram

UCL = upper confidence limit of the mean concentration
PREPARED BY/DATE: SAG 1/9/15
CHECKED BY/DATE: LSV 1/11/15
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-17

Tier 2 Evaluation - Step 7
Comparison of Soil Non-PCB Constituents of Interest (COIs) Human Health Hazard Quotients to Total PCBs and Background Human Health Hazard Quotients
Area-Wide Non-PCB Constituent Screening Evaluation

April 3, 2015

Arithmetic Mean

/Kaplan Meier Mean Human Health UCL Mean Hazard Quotient (Background Hazard
Constituent @ Units UCL Concentration ® Concentration Screening Level © | Hazard Quotient @ @ Quotient ©
Secondary Constituents of Interest (COIs) ®
Metals/Inorganics
Arsenic mg/kg 15.8 13.3 7.60 2 2 0.8
Dioxins/Furans
TCDD TEQ ng/kg 269 162 90 3 2 NA
Polychlorinated Biphenyls (PCBs)
Total PCBs mg/kg 9.67 4.45 1.0©@ 10 4 NA
Notes:

(a) Constituents selected as Constituents of Interest (COIs) in the Tier 2 human health evaluation to be compared to Total PCBs.

(b) The Upper Confidence Limit (UCL) concentration calculated using USEPA ProUCL Version 5.0.
(c) Lowest human health screening level from Table 2-1b. Michigan Department of Environmental Quality, 2013. Table 2. Soil: Residential Part 201 Generic
Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels. December 30, 2013.

(d) Hazard Quotient (HQ) = UCL Concentration or Mean/Lowest Soil Screening Level

(e) Background Hazard Quotient calculated using the Michigan Statewide Default Background Level for Soil on Table 6 and lowest human health screening level.
(f) Constituents selected as secondary COls in the Tier 2 human health screening evaluation.

(g) TSCA cleanup standard in residual waste or porous surface without further conditions in a high-use occupancy area.
Value obtained from USEPA (2005). Polychlorinated Biphenyl (PCB) Site Revitalization Guidance Under the Toxic Substances Control Act (TSCA). November 2005.
http://lwww.epa.gov/osw/hazard/tsd/pcbs/pubs/pcb-guid3-06.pdf

mg/kg = milligrams per kilogram

ng/kg = nanograms per kilogram

UCL = upper confidence limit of the mean concentration
NA = Not Applicable

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 2-18
Tier 2 Evaluation - Step 7
Comparison of Soil Constituents of Interest (COIs) Ecological Hazard Quotients to Total PCBs and Background Ecological Hazard Quotients
Area-Wide Non-PCB Constituent Screening Evaluation

Arithmetic Mean
/Kaplan Meier UCL Mean Background
UCL Mean Selected Tier 2 Hazard Hazard Hazard
Constituent @ Units | Concentration ® | Concentration ESV © Quotient @ | Quotient @| Quotient ©
Primary COlIs
Metals/Inorganics
Lead mg/kg 524 318 11 48 29 2
Mercury mg/kg 2.16 1.24 0.013 166 95 10
Semi-Volatile Organic Compounds
bis(2-ethylhexyl)phthalate ug/kg 388 244 20 19 12 NA
Di-n-butyl phthalate ua’kg 329 154 11 30 14 NA
Dioxins/Furans
TCDD TEQ ng/kg 269 162 0.29 928 558 NA
Secondary COIs @
Metals/Inorganics
Cadmium mg/kg 7.13 3.72 0.36 20 10 3
Chromium mg/kg 194 120 26 7 5 0.7
Copper mg/kg 198 124 28 7 4 1
Manganese mg/kg 600 482 220 3 2 2
Selenium mg/kg 2.00 1.67 0.52 4 3 0.8
Vanadium mg/kg 19.3 17.4 2.0 10 9 NA
Zinc mg/kg 489 308 46 11 7 1
Pesticides
4,4-DDT ug/kg 66.3 47.4 21 3 2 NA
Dieldrin ug/kg 26.0 18.1 4.9 5 4 NA
Polychlorinated Biphenyls (PCBs)
Total PCBs mg/kg 9.67 4.45 0.041 236 108 NA

Notes:

(a) Constituents selected as Constituents of Interest (COIs) in the Tier 2 ecological screening evaluation to be compared to Total PCBs.
(b) The Upper Confidence Limit (UCL) concentration calculated using USEPA ProUCL Version 5.0.

(c) See Table 2-10 for selection of Tier 2 ESV. Total PCB ESV is for Aroclor 1254,

(d) Hazard Quotient (HQ) = UCL Concentration or Mean / Refined ESV

(e) Background Hazard Quotient calculated using the Michigan Statewide Default Background Level for Soil on Table 3-6 and selected Tier 2 ESV.
(f) Constituents selected as primary COls in the Tier 2 ecological screening evaluation.

(g) Constituents selected as seconday COls in the Tier 2 ecological screening evaluation.

mg/kg = milligrams per kilogram

ng/kg = nanograms per kilogram

unag/kg = micrograms per kilogram

UCL = upper confidence limit of the mean concentration

ESV = Ecological Screening Value

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD PREPARED BY/DATE: MKB 12/4/14
NA = Not Applicable CHECKED BY/DATE: NSR 12/9/14
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-1
Summary of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation

Number | Number | Frequency Minimum Maximum Arithmetic Mean
of of of Detected Detected  |/Kaplan Meier Mean
Constituent® Detects | Samples | Detection Units | Concentration | Concentration | Concentration
Inorganics/Metals
Aluminum 42 42 100% mg/kg 1310 17600 5898
Antimony 22 42 52% mg/kg 0.65B 52 B 1.581
Arsenic 42 42 100% mg/kg 1B 66.7 11.14
Barium 42 42 100% mg/kg 11B 1030 218
Beryllium 36 42 86% mg/kg 0.03 B 1.2 0.296
Cadmium 36 42 86% ma/kg 0.078 J 8.9 2.519
Calcium 42 42 100% mg/kg 12300 73900 J 38062
Chromium 42 42 100% ma/kg 3.6 401 70.24
Cobalt 42 42 100% mg/kg 1.7 B 48.3J 6.04
Copper 42 42 100% mg/kg 14 B 504 112.6
Iron 42 42 100% mg/kg 4020 23600 11415
Lead 42 42 100% ma/kg 1.5 1200 293.7
Magnesium 42 42 100% mg/kg 2000 24500 7578
Manganese 42 42 100% ma/kg 112 J 1080 282.4
Mercury 70 78 90% mg/kg 0.0033 6.3 1.219
Nickel 42 42 100% ma/kg 29B 115 21.37
Potassium 42 42 100% mg/kg 116 B 1170 381.3
Selenium 21 42 50% ma/kg 0.54J 3517 1.304
Silver 27 42 64% mg/kg 0.24 ] 10.7 1.7
Sodium 31 43 2% ma/kg 62.7 J 394 J 147
Vanadium 42 42 100% mg/kg 45B 28.8 12.29
Zinc 42 42 100% mg/kg 11.2 922 J 255.2
Volatile Organic Compounds
1,4-Dichlorobenzene 1 52 2% pg/kg 0.957 0.95J 0.95
2-Butanone (Methyl ethyl ketone) 52 70 74% ua/kg 9J 660 DJ 73.56
Acetone 57 70 81% ua/kg 7.8 2000 DJ 236.4
Benzene 5 65 8% ua/kg 2] 571J 3.017
Carbon disulfide 12 70 17% ua/kg 1J 197 2.935
Chlorobenzene 3 63 5% ua/kg 4] 157 4.224
Cyclohexane 1 16 6% ua/kg 133 137 5.8
Ethylbenzene 2 63 3% ug/kg 0.12J 0.27J 0.195
m+p-Xylenes 3 17 18% ua/kg 4] 7.2 4.597
Methylene chloride (Dichloromethane) 8 69 12% ua/kg 2] 270 9.598
Tetrachloroethene (PCE) 4 63 6% ua/kg 13 3J 2
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-1
Summary of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation

Number | Number | Frequency Minimum Maximum Arithmetic Mean
of of of Detected Detected  |/Kaplan Meier Mean
Constituent® Detects | Samples | Detection Units | Concentration | Concentration | Concentration
Toluene 7 70 10% ua/kg 2] 12 1.431
Trichloroethene (TCE) 5 63 8% ua/kg 4] 147 4.583
Semi-Volatile Organic Compounds
1,1-Biphenyl 4 30 13% ug/kg 43 ] 713 60.5
2,4-Dimethylphenol 1 43 2% pa/kg 800 J 800 J 207.4
2-Chlorobiphenyl 23 156 15% ug/kg 123 120 J 2.99
2-Methylphenol (o-Cresol) 6 43 14% pa/kg 24 ] 110J 67.33
4-Chloro-3-Methylphenol 1 42 2% ua/kg 52 52 52
4-Methylphenol (p-Cresol) 16 34 47% pa/kg 20J 4000 307.6
bis(2-Ethylhexyl)phthalate 20 42 48% ua/kg 31 3100 443.1
Butyl benzyl phthalate 3 42 7% ua/kg 61J 630 J 91.45
Carbazole 22 42 52% ug/kg 17 540 J 148.6
Dibenzofuran 16 42 38% ua/kg 24 ] 390 J 106.7
Dimethyl phthalate 3 42 7% ua/kg 56 J 250 J 96.57
Di-n-butyl phthalate 4 42 10% ua/kg 30J 770 61.39
Di-n-octyl phthalate 1 42 2% ua/kg 57 573 57
Phenol 4 42 10% pa/kg 783 190 J 1105
Petroleum Aromatic Hydrocarbons
2-Methylnaphthalene 22 42 52% ua/kg 30J 350 J 103.6
Acenaphthene 22 42 52% ua/kg 39J 490 J 158.4
Acenaphthylene 16 42 38% ua/kg 3517 460 J 115.7
Anthracene 31 42 74% ug/kg 307 2200 J 317
Benzaldehyde 15 30 50% ua/kg 3517 400 J 128
Benzo(a)anthracene 37 42 88% ua/kg 193 3800 905.6
Benzo(a)pyrene 32 42 76% ua/kg 110J 4500 986.2
Benzo(b)fluoranthene 36 42 86% ua/kg 33 3900 D 1014
Benzo(g,h,i)perylene 36 42 86% ua/kg 23 1300 284.2
Benzo(k)fluoranthene 28 42 67% ua/kg 36 4800 D 874
Chrysene 37 42 88% ug/kg 213 5500 1155
Dibenzo(a,h)anthracene 24 42 57% ua/kg 27 4107 132.3
Fluoranthene 38 42 90% ua/kg 3217 11,000 D 1961
Fluorene 24 42 57% pa/kg 38 750 J 189.2
Indeno(1,2,3-cd)pyrene 30 42 71% ua/kg 50J 1000 J 276.8
Project No: 3293150000 Page 2 of 3 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-1
Summary of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation

Number | Number | Frequency Minimum Maximum Arithmetic Mean

of of of Detected Detected  |/Kaplan Meier Mean
Constituent® Detects | Samples | Detection Units | Concentration | Concentration | Concentration
Naphthalene 21 42 50% ug/kg 327 490 131.6
Phenanthrene 37 42 88% ua/kg 15 5500 D 1197
Pyrene 39 42 93% ug/kg 20J 9700 D 1825
Pesticides
alpha-BHC 3 42 7% pa/kg 1713 7.2 1.959
alpha-Chlordane 21 41 51% ua/kg 0.58 38 5.257
beta-BHC 3 33 9% ua/kg 2.6 JN 113 2.278
beta-Chlordane 8 38 21% ua/kg 0.12 120 10.96
delta-BHC 10 42 24% ua/kg 10 JN 1200 71.28
4,4-DDD 17 40 43% ua/kg 0.4 220 19.91
4,4'-DDE 20 41 49% ua/kg 0.71J 200 18.73
4,4-DDT 22 43 51% ua/kg 0.43J 3000 84.55
Dieldrin 10 42 24% pg/kg 5.8J 200 16.36
Endosulfan | 12 42 29% ug/kg 1.4 44 5.101
Endosulfan sulfate 3 38 8% pa/kg 0.44J 4.5 1.021
Endrin 9 42 21% ug/kg 0.56 J 46 4.635
Endrin aldehyde 5 38 13% pa/kg 3.2 12 4.029
Endrin ketone 18 42 43% ug/kg 2517 38 6.659
gamma-BHC (Lindane) 2 37 5% pa/kg 247 26 JN 2.53
gamma-Chlordane 1 3 33% pg/kg 4.2 JN 4.2 IN 2.8
Heptachlor 12 41 29% pg/kg 2313 150 9.75
Heptachlor Epoxide 6 33 18% pa/kg 2.3 JN 88 7.615
Methoxychlor 2 42 5% pa/kg 24 IN 36J 18.96
Dioxins/Furans
TCDD TEQ 8 8 100% ng/kg 5.40E-04 29.64 9.38
Notes: Prepared By/Date: SAG 12/3/14
(a) Includes detected constituents in sediment. Checked By/Date: NSR 12/9/14

(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).
mg/kg = milligram per kilogram

u1g/kg = microgram per kilogram

ng/kg = nanograms per kilogram

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

Data Flags:

B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection limit
D = Analysis at a secondary dilution factor

J = Value is estimated

N = Presumptive evidence of presence of material (tentative identification)

Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-2
Tier 1 Evaluation - Step 1
Screening of Detected Non-PCB Constituents in Sediment Based on Potential Laboratory Contamination
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

All Depths
Laboratory

Detected Constituents Potentially Associated with Total Percent Contaminant
Laboratory Contamination J & B Flags Detects flagged (Yes/No) Rationale
Acetone 29 57 51% No 1)
2-Butanone (Methyl ethyl ketone) 29 52 56% No Q)
Carbon disulfide 10 12 83% No 1)
Methylene chloride 4 8 50% No Q)
Toluene 7 7 100% Yes 2)
bis(2-Ethylhexyl)phthalate 8 20 40% No Q)
Butyl benzyl phthalate 3 3 100% Yes 2)
Di-n-butyl phthalate 1 4 25% No Q)
Di-n-octyl phthalate 1 1 100% Yes (2)
Notes:

(a) For those constituents potentially associated with laboratory contamination, the following rule was applied: If the detected value is J or B flagged and the
result is less than the reporting limit, the sample is considered a non-detect. If the result is J or B flagged and the value is above the reporting limit the sample
is considered a detect.

Rationale Criteria:

(1) Constituent retained for further evaluation.

(2) Constituent eliminated from further evaluation due to the high incidence of J or B flagged data (greater than 90%); The high rate of estimated and/or
potentially biased data for these common lab contaminants may be an indication of sample bias.

Data Flags:
B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection limit

J = Value is estimated
Prepared By/Date: SAG 12/3/14
Checked By/Date: NSR 12/4/14

Amec Foster Wheeler
Environment & Infrastructure, Inc.
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-3
Tier 1 Evaluation - Step 2
Screening of Detected Constituents in Sediment Based on Frequency of Detection
(Constituents in bold retained for further evaluation)

Frequency Additional
Number | Number of Minimum Maximum Arithmetic Mean Screening
of of Detection Detected Detected /Kaplan Meier Mean | FOD <10%? | Needed?
Constituent® Detects | Samples (FOD) Units Concentration | Concentration | Concentration ® (Yes/No) (Yes/No) Rationale
Inorganics/Metals
Aluminum 42 42 100% mg/kg 1310 17600 5898 No Yes (2)
Antimony 22 42 52% mg/kg 0.65B 52B 1.581 No Yes (2)
Arsenic 42 42 100% mg/kg 1B 66.7 11.14 No Yes (2)
Barium 42 42 100% mg/kg 1B 1030 218 No Yes (2)
Beryllium 36 42 86% mg/kg 0.03 B 1.2 0.296 No Yes (2)
Cadmium 36 42 86% mg/kg 0.078 J 8.9 2.519 No Yes (2)
Calcium 42 42 100% mg/kg 12300 73900 J 38062 No Yes (2)
Chromium 42 42 100% mg/kg 3.6 401 70.24 No Yes (2)
Cobalt 42 42 100% mg/kg 17B 483 J 6.04 No Yes (2)
Copper 42 42 100% mg/kg 14 B 504 112.6 No Yes (2)
Iron 42 42 100% mg/kg 4020 23600 11415 No Yes (2)
Lead 42 42 100% mg/kg 15 1200 293.7 No Yes (2)
Magnesium 42 42 100% mg/kg 2000 24500 7578 No Yes (2)
Manganese 42 42 100% mg/kg 112J 1080 282.4 No Yes (2)
Mercury 70 78 90% mg/kg 0.0033 6.3 1.219 No Yes (2)
Nickel 42 42 100% mg/kg 29B 115 21.37 No Yes (2)
Potassium 42 42 100% mg/kg 116 B 1170 381.3 No Yes (2)
Selenium 21 42 50% mg/kg 0.54 J 354 1.304 No Yes (2)
Silver 27 42 64% mg/kg 0.24 J 10.7 1.7 No Yes (2)
Sodium 31 43 2% mg/kg 62.7 J 394 J 147 No Yes (2)
Vanadium 42 42 100% mg/kg 458B 28.8 12.29 No Yes (2)
Zinc 42 42 100% mg/kg 11.2 922 J 255.2 No Yes (2)
Volatile Organic Compounds
1,4-Dichlorobenzene 1 52 2% ug/kg 0.95J 0.95J 0.95 Yes No (1)
2-Butanone (Methyl ethyl ketone) 52 70 74% ug/kg 9J 660 DJ 73.56 No Yes (2)
Acetone 57 70 81% ug/kg 7.8 2000 DJ 236.4 No Yes (2)
Benzene 5 65 8% ug/kg 2J 57J 3.017 Yes No (1)
Carbon disulfide 12 70 17% ug/kg 1J 19J 2.935 No Yes (2)
Chlorobenzene 3 63 5% ug’kg 4J 15J 4.224 Yes No (1)
Cyclohexane 1 16 6% ug/kg 134 134 58 Yes No (1)
Ethylbenzene 2 63 3% ug/kg 0.12J 0.27 J 0.195 Yes No (1)
m+p-Xylenes 3 17 18% ug/kg 4J 72J 4.597 No Yes (2)
Methylene chloride (Dichloromethane 8 69 12% ug/kg 2J 270 9.598 No Yes (2)
Tetrachloroethene (PCE) 4 63 6% ug/kg 1J 3J 2 Yes No (1)
Trichloroethene (TCE) 5 63 8% ug/kg 4J 14 J 4.583 Yes No (1)
Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-3
Tier 1 Evaluation - Step 2
Screening of Detected Constituents in Sediment Based on Frequency of Detection
(Constituents in bold retained for further evaluation)

Frequency Additional
Number | Number of Minimum Maximum Arithmetic Mean Screening
of of Detection Detected Detected /Kaplan Meier Mean | FOD <10%? | Needed?
Constituent® Detects | Samples (FOD) Units Concentration | Concentration | Concentration ® (Yes/No) (Yes/No) Rationale
Semi-Volatile Organic Compounds
1,1-Biphenyl 4 30 13% ug/kg 43 J 71J 60.5 No Yes (2)
2,4-Dimethylphenol 1 43 2% ug/kg 800 J 800 J 207.4 Yes No (1)
2-Chlorobiphenyl 23 156 15% ug/kg 12J 120 J 2.99 No Yes (2)
2-Methylphenol (o-Cresol) 6 43 14% ug/kg 24 J 110 J 67.33 No Yes (2)
4-Chloro-3-Methylphenol 1 42 2% ug/kg 52 52 52 Yes No (1)
4-Methylphenol (p-Cresol) 16 34 47% ug’kg 20J 4000 307.6 No Yes (2)
bis(2-Ethylhexyl)phthalate 20 42 48% ug/kg 31 3100 443.1 No Yes (2)
Carbazole 22 42 52% ug/kg 17 540 J 148.6 No Yes (2)
Dibenzofuran 16 42 38% ug’kg 24 J 390 J 106.7 No Yes (2)
Dimethyl phthalate 3 42 7% ug/kg 56 J 250 J 96.57 Yes No (1)
Di-n-butyl phthalate 4 42 10% ug/kg 30J 770 61.39 Yes No (1)
Phenol 4 42 10% ug/kg 78 J 190 J 110.5 Yes No (1)
Petroleum Aromatic Hydrocarbons
2-Methylnaphthalene 22 42 52% ug/kg 30J 350 J 103.6 No Yes (2)
Acenaphthene 22 42 52% uglkg 39J 490 J 158.4 No Yes (2)
Acenaphthylene 16 42 38% ug/kg 35J 460 J 115.7 No Yes (2)
Anthracene 31 42 74% ug/kg 30J 2200 J 317 No Yes (2)
Benzaldehyde 15 30 50% ug/kg 35J 400 J 128 No Yes (2)
Benzo(a)anthracene 37 42 88% ug/kg 19J 3800 905.6 No Yes (2)
Benzo(a)pyrene 32 42 76% ug/kg 110 J 4500 986.2 No Yes (2)
Benzo(b)fluoranthene 36 42 86% ug/kg 33 3900 D 1014 No Yes (2)
Benzo(g,h,i)perylene 36 42 86% ug’kg 23 1300 284.2 No Yes (2)
Benzo(k)fluoranthene 28 42 67% ug/kg 36 4800 D 874 No Yes (2)
Chrysene 37 42 88% ua/kg 21J 5500 1155 No Yes (2)
Dibenzo(a,h)anthracene 24 42 57% ua/kg 27 410 J 132.3 No Yes (2)
Fluoranthene 38 42 90% Ha’kg 32J 11,000 D 1961 No Yes (2)
Fluorene 24 42 57% ug/kg 38J 750 J 189.2 No Yes (2)
Indeno(1,2,3-cd)pyrene 30 42 1% ua/kg 50 J 1000 J 276.8 No Yes (2)
Naphthalene 21 42 50% ug/kg 32J 490 131.6 No Yes (2)
Phenanthrene 37 42 88% vg/kg 15 5500 D 1197 No Yes (2)
Pyrene 39 42 93% ug/kg 20J 9700 D 1825 No Yes (2)
Pesticides
alpha-BHC 3 42 7% ug/kg 1.7J 7.2 1.959 Yes No (1)
alpha-Chlordane 21 41 51% ug/kg 0.58 J 38 5.257 No Yes (2)
beta-BHC 3 33 9% ug/kg 2.6 JN 1J 2.278 Yes No (1)
beta-Chlordane 8 38 21% ug/kg 0.12 120 DJN 10.96 No Yes (2)
delta-BHC 10 42 24% ug/kg 10 JN 1200 D 71.28 No Yes (2)
Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-3
Tier 1 Evaluation - Step 2
Screening of Detected Constituents in Sediment Based on Frequency of Detection
(Constituents in bold retained for further evaluation)

Frequency Additional
Number | Number of Minimum Maximum Arithmetic Mean Screening
of of Detection Detected Detected  |/Kaplan Meier Mean | FOD <10%? | Needed?
Constituent® Detects | Samples (FOD) Units Concentration | Concentration Concentration ® (Yes/No) (Yes/No) Rationale
4,4'-DDD 17 40 43% uglkg 0.4 220 19.91 No Yes @)
4,4'-DDE 20 41 49% ug/kg 0.71J 200 18.73 No Yes @)
4,4-DDT 22 43 51% pg/kg 0.43J 3000 84.55 No Yes @)
Dieldrin 10 42 24% ug/kg 58J 200 16.36 No Yes (2)
Endosulfan | 12 42 29% ug/kg 14 44 5.101 No Yes (2)
Endosulfan sulfate 3 38 8% ug/kg 0.44J 4.5 1.021 Yes No (1)
Endrin 9 42 21% ug/kg 0.56 J 46 4.635 No Yes (2)
Endrin aldehyde 5 38 13% ug/kg 3.2 12 4.029 No Yes (2)
Endrin ketone 18 42 43% ug/kg 25J 38 6.659 No Yes (2)
gamma-BHC (Lindane) 2 37 5% ug’kg 24 J 26 JN 2.53 Yes No (1)
gamma-Chlordane 1 3 33% ug/kg 4.2 JN 4.2 JN 2.8 No Yes (2)
Heptachlor 12 41 29% ug/kg 23J 150 9.75 No Yes (2)
Heptachlor Epoxide 6 33 18% ug/kg 2.3 JN 88 7.615 No Yes (2)
Methoxychlor 2 42 5% ug/kg 24 UN 36 J 18.96 Yes No (1)
Dioxins/Furans
TCDD TEQ 8 8 100% ng/kg 5.40E-04 29.64 9.38 No Yes (2)

Prepared By/Date: SAG 12/3/14
Notes: Checked By/Date: NSR 12/10/14
(a) Includes detected constituents in sediment not eliminated due to potential association with laboratory contamination.
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0).
FOD = Frequency of Detection
mg/kg = milligram per kilogram
pg/kg = microgram per kilogram
ng/kg = nanograms per kilogram
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
<= less than or equal to

Rationale Criteria:
(1) Constituent was eliminated from further evaluation due to low frequency of detection because infrequently detected constituents are unlikely to be associated with
potential risks to site receptors.

(2) Constituent retained for further evaluation due to a FOD greater than 10% and constituent is not potentially associated with laboratory contamination.

Data Flags:

B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection limit
D = Analysis at a secondary dilution factor

J = Value is estimated

N = Presumptive evidence of presence of material (tentative identification)

Project No: 3293150000 Page 3 of 3 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site
TABLE 3-4
Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)
Tier 1 Human Health Screening Levels ™
Michigan Michigan MDC > Lowest Tier| Additional
Maximum Detected [ Michigan Volatile| Particulate Soil |Direct Contact| 1 Human Health Screening
Concentration Soil Inhalation Inhalation Screening Screening Level? Needed?
Constituent @ Units (MDC) Screening Level | Screening Level Level (YIN) (Yes/No) Rationale
Inorganics/Metals
Aluminum mg/kg 17600 NA NA 5.00E+04 No No )
Antimony mg/kg 52 B NA 1.30E+04 1.80E+02 No No 1)
Arsenic mag/kg 66.7 NA 7.20E+02 7.60E+00 Yes Yes )
Barium ma/kg 1030 NA 3.30E+05 3.70E+04 No No 1)
Beryllium mg/kg 1.2 NA 1.30E+03 4.10E+02 No No 1)
Cadmium ma/kg 8.9 NA 1.70E+03 5.50E+02 No No (1)
Calcium ma/kg 73900 J NA NA NA NA No 3)
Chromium © mg/kg 401 NA 2.60E+02 2.50E+06 Yes Yes %)
Cobalt mg/kg 48.3 J NA 1.30E+04 2.60E+03 No No 1)
Copper mg/kg 504 NA 1.30E+05 2.00E+04 No No 1)
Iron mg/kg 23600 NA N/A 1.60E+05 No No 1)
Lead mg/kg 1200 NA 1.00E+05 4.00E+02 Yes Yes 2)
Magnesium mg/kg 24500 NA 6.70E+06 1.00E+06 No No 1)
Manganese mg/kg 1080 NA 3.30E+03 2.50E+04 No No 1)
Mercury mg/kg 6.3 5.20E+01 2.00E+04 1.60E+02 No No 1)
Nickel mg/kg 115 NA 1.30E+04 4.00E+04 No No 1)
Potassium mg/kg 1170 NA NA NA NA No 3)
Selenium mg/kg 3517 NA 1.30E+05 2.60E+03 No No 1)
Silver mg/kg 10.7 NA 6.70E+03 2.50E+03 No No 1)
Sodium mg/kg 394 ) NA NA 1.00E+06 No No 3)
Vanadium mg/kg 28.8 NA NA 7.50E+02 No No 1)
Zinc mg/kg 922 ] NA NA 1.70E+05 No No 1)
Volatile Organic Compounds
2-Butanone (Methyl ethyl ketone) Ha’kg 660 DJ 2.90E+07 6.70E+10 1.20E+08 No No 1)
Acetone Ha/kg 2000 DJ 1.30E+08 3.90E+11 2.30E+07 No No 1)
Carbon disulfide Ha/kg 197 1.30E+06 4.70E+10 7.20E+06 No No 1)
m+p-Xylenes ug/kg 723 4.60E+07 2.90E+11 4.10E+08 No No (1)
Methylene chloride (Dichloromethane) | pg/kg 270 2.10E+05 6.60E+09 1.30E+06 No No 1)

Project No: 3293150000
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-4
Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Tier 1 Human Health Screening Levels ™
Michigan Michigan MDC > Lowest Tier| Additional
Maximum Detected [ Michigan Volatile| Particulate Soil |Direct Contact| 1 Human Health Screening
Concentration Soil Inhalation Inhalation Screening Screening Level? Needed?
Constituent @ Units (MDC) Screening Level | Screening Level Level (Y/N) (Yes/No) Rationale
Semi-Volatile Organic Compounds
1,1-Biphenyl Ha/kg 71 NA NA NA NA No 4)
2-Chlorobiphenyl Ha/kg 120 J NA NA NA NA No 4)
2-Methylphenol (o-Cresol) © Hg/kg 110 J NA 6.70E+09 1.10E+07 No No )
4-Methylphenol (p-Cresol) © ug/kg 4000 NA 6.70E+09 1.10E+07 No No (1)
Benzaldehyde pg/kg 400 J NA NA NA NA No 4)
bis(2-Ethylhexyl)phthalate Ha/kg 3100 J NA 7.00E+08 2.80E+06 No No 1)
Carbazole pg/kg 540 J NA 6.20E+07 5.30E+05 No No 1)
Dibenzofuran pg/kg 390 J 1.30E+05 6.70E+06 N/A No No 1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene Ha/kg 350 J 1.50E+06 6.70E+08 8.10E+06 No No 1)
Acenaphthene Ha/kg 490 J 8.10E+07 1.40E+10 4.10E+07 No No 1)
Acenaphthylene Ha/kg 460 J 2.20E+06 2.30E+09 1.60E+06 No No 1)
Anthracene pg/kg 2200 J 1.40E+09 6.70E+10 2.30E+08 No No 1)
Benzo(a)anthracene Ha/kg 3800 NA NA 2.00E+04 No No 1)
Benzo(a)pyrene pg/kg 4500 NA 1.50E+06 2.00E+03 Yes Yes )
Benzo(b)fluoranthene Ha/kg 3900 D NA NA 2.00E+04 No No 1)
Benzo(g,h,i)perylene pg/kg 1300 NA 8.00E+08 2.50E+06 No No 1)
Benzo(k)fluoranthene pg/kg 4800 D NA NA 2.00E+05 No No 1)
Chrysene pg/kg 5500 NA NA 2.00E+06 No No 1)
Dibenzo(a,h)anthracene Ha/kg 410 J NA NA 2.00E+03 No No 1)
Fluoranthene pg/kg 11,000 D 7.40E+08 9.30E+09 4.60E+07 No No 1)
Fluorene Ha/kg 750 J 1.30E+08 9.30E+09 2.70E+07 No No 1)
Indeno(1,2,3-cd)pyrene Ha/kg 1000 J NA NA 2.00E+04 No No 1)
Naphthalene Ha/kg 490 3.00E+05 2.00E+08 1.60E+07 No No 1)
Phenanthrene Ha/kg 5500 D 1.60E+05 6.70E+06 1.60E+06 No No 1)
Pyrene Ha/kg 9700 D 6.50E+08 6.70E+09 2.90E+07 No No 1)
Pesticides
alpha-Chlordane @ ug/kg 38 1.20E+06 3.10E+07 3.10E+04 No No @)
beta-Chlordane @ pg/kg 120 DIN 1.20E+06 3.10E+07 3.10E+04 No No 1)
delta-BHC © ug/kg 1200 D NA NA 8.30E+03 No No @)
4,4-DDD ug/kg 220 NA 4.40E+07 9.50E+04 No No )
4,4'-DDE ug/kg 200 NA 3.20E+07 4.50E+04 No No 1)
4,4-DDT ug/kg 3000 DJ NA 3.20E+07 5.70E+04 No No )
Dieldrin ug/kg 200 JN 1.90E+04 6.80E+05 1.10E+03 No No )
Endosulfan | pg/kg 44 NA NA 1.40E+06 No No (1)
Project No: 3293150000 Page 2 of 3 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-4
Tier 1 Evaluation - Step 3A
Human Health Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Tier 1 Human Health Screening Levels ™
Michigan Michigan MDC > Lowest Tier| Additional
Maximum Detected [ Michigan Volatile| Particulate Soil |Direct Contact| 1 Human Health Screening
Concentration Soil Inhalation Inhalation Screening Screening Level? Needed?
Constituent @ Units (MDC) Screening Level | Screening Level Level (Y/N) (Yes/No) Rationale
Endrin pg/kg 46 J NA NA 6.50E+04 No No 1)
Endrin aldehyde ™ ug/kg 12 NA NA 6.50E+04 No No @
Endrin ketone @ ug/kg 38 JN NA NA 6.50E+04 No No (1)
gamma-Chlordane Ha/kg 4.2 N 1.20E+06 3.10E+07 3.10E+04 No No 1)
Heptachlor pg/kg 150 J 6.20E+04 2.40E+06 5.60E+03 No No 1)
Heptachlor Epoxide pg/kg 88 JN NA 1.20E+06 3.10E+03 No No 1)
Dioxin/Furans
TCDD TEQ ng/kg 29.64 NA 7.10E+04 9.00E+01 No No (1)

Prepared By/Date: SAG 12/3/14
Notes: Checked By/Date: NSR 12/10/14
(a) Includes detected constituents in sediment not potentially associated with laboratory contamination and constituents with a FOD greater than 10%.
(b) Sediment screening values for human health are not available; soil screening values used. Michigan Department of Environmental Quality, 2013. Table 2. Soil: Residential Part 201
Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels. December 30, 2013.
(c) Screening values for Chromium VI.
(d) Screening values for Xylenes (total).
(e) Screening values for Methylphenol.
(f) Screening values for Chlordane.
(g) Screening values for gamma-BHC (Lindane).
(h) Screening values for Endrin.
MDC = Maximum Detected Concentration
mg/kg = milligram per kilogram
png/kg = microgram per kilogram
ng/kg = nanograms per kilogram
NA= Not available
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD
> = greater than

Rationale Criteria:

(1) Constituent eliminated from further evaluation because the maximum detected concentration is below the lowest Tier 1 human health screening level.
(2) Constituent retained for further evaluation because the maximum detected concentration is above the lowest Tier 1 human health screening level.

(3) Constituent eliminated from further evaluation because it is considered a non-toxic essential nutrient.

(4) Constituent eliminated from further evaluation because a Tier 1 human health screening level is not available.

Data Flags:

B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection limit.
D = Analysis at a secondary dilution factor

J = Value is estimated

N = Presumptive evidence of presence of material (tentative identification)
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-5
Tier 1 Evaluation - Step 3B
Ecological Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Tier 1 Ecological MDC > Tier 1 Additional
Maximum Detected Sediment Ecological Screening
Concentration Screening Level- | Screening Level? Needed?
Constituent @ Units (MDC) USEPA Region 5® (Yes/No) (Yes/No) Rationale
Inorganics/Metals
Aluminum mg/kg 17600 58030 (c) No No (1)
Antimony ma/kg 52 B NA NA No 4)
Arsenic ma/kg 66.7 9.79 Yes Yes )
Barium ma/kg 1030 NA NA No 4)
Beryllium ma/kg 1.2 NA NA No 4)
Cadmium ma/kg 8.9 0.99 Yes Yes )
Calcium ma/kg 73900 J NA NA No 3)
Chromium ©@ mg/kg 401 43.4 Yes Yes )
Cobalt mg/kg 48.3J 50 No No (1)
Copper mg/kg 504 31.6 Yes Yes 2)
Iron mg/kg 23600 NA NA No 3)
Lead mg/kg 1200 35.8 Yes Yes 2)
Magnesium mg/kg 24500 NA NA No 3)
Manganese mg/kg 1080 460 (e) Yes Yes 2)
Mercury mg/kg 6.3 0.174 Yes Yes )
Nickel mg/kg 115 22.7 Yes Yes 2)
Potassium mg/kg 1170 NA NA No 3)
Selenium mg/kg 357 2 (e) Yes Yes 2)
Silver mg/kg 10.7 0.5 Yes Yes 2)
Sodium mg/kg 394 J NA NA No 3)
Vanadium mg/kg 28.8 NA NA No 4)
Zinc mg/kg 922 J 121 Yes Yes 2)
Volatile Organic Compounds
2-Butanone (Methyl ethyl ketone) Ha’kg 660 DJ 42.4 Yes Yes 2)
Acetone Ha’kg 2000 DJ 9.9 Yes Yes 2)
Carbon disulfide Ha/kg 19J 23.9 No No 1)
m-+p-Xylenes @ ug/kg 723 433 No No 1)
Methylene chloride (Dichloromethan| pg/kg 270 159 Yes Yes (2)
Project No: 3293150000 Page 10f 3 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-5
Tier 1 Evaluation - Step 3B
Ecological Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Tier 1 Ecological MDC > Tier 1 Additional
Maximum Detected Sediment Ecological Screening
Concentration Screening Level- | Screening Level? Needed?
Constituent @ Units (MDC) USEPA Region 5® (Yes/No) (Yes/No) Rationale
Semi-Volatile Organic Compounds
1,1-Biphenyl pa/kg 713 1.22 (e) Yes Yes )
2-Chlorobiphenyl pg/kg 120 J NA NA No 4)
2-Methylphenol (o-Cresol) Ha/kg 110 J 55.4 Yes Yes 2)
4-Methylphenol (p-Cresol) Ha/kg 4000 20.2 Yes Yes 2)
Benzaldehyde Ha/kg 400 J NA NA No 4)
bis(2-Ethylhexyl)phthalate pa/kg 3100 J 182 Yes Yes 2
Carbazole pg/kg 540 J NA NA No 4)
Dibenzofuran pa/kg 390 J 449 No No 1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene pa/kg 350 J 20.2 Yes Yes )
Acenaphthene pa/kg 490 J 6.71 Yes Yes 2
Acenaphthylene pa/kg 460 J 5.87 Yes Yes 2
Anthracene pa/kg 2200 J 57.2 Yes Yes 2
Benzo(a)anthracene pa/kg 3800 108 Yes Yes )
Benzo(a)pyrene pa/kg 4500 150 Yes Yes )
Benzo(b)fluoranthene pg/kg 3900 D 10400 No No 1)
Benzo(g,h,i)perylene pa/kg 1300 170 Yes Yes )
Benzo(k)fluoranthene pa/kg 4800 D 240 Yes Yes )
Chrysene pa/kg 5500 166 Yes Yes )
Dibenzo(a,h)anthracene Ha/kg 410 J 33 Yes Yes )
Fluoranthene Ho/kg 11,000 D 423 Yes Yes )
Fluorene Ha/kg 750 J 77.4 Yes Yes )
Indeno(1,2,3-cd)pyrene pa/kg 1000 J 200 Yes Yes )
Naphthalene po/kg 490 176 Yes Yes )
Phenanthrene pa/kg 5500 D 204 Yes Yes )
Pyrene po/kg 9700 D 195 Yes Yes )
Pesticides
alpha-Chlordane © ug/kg 38 3.24 Yes Yes 2)
beta-Chlordane @ ug/kg 120 DIN 3.24 Yes Yes %)
delta-BHC pg/kg 1200 D 71500 No No 1)
4,4'-DDD pg/kg 220 4.88 Yes Yes )
4,4'-DDE pa/kg 200 3.16 Yes Yes )
4,4'-DDT pa/kg 3000 DJ 4.16 Yes Yes )
Dieldrin pa/kg 200 JN 1.9 Yes Yes )
Endosulfan | po/kg 44 3.26 Yes Yes )
Endrin pg/kg 46 J 2.22 Yes Yes )
Endrin aldehyde pg/kg 12 480 No No 1)
Endrin ketone ug/kg 38 JN 2.22 Yes Yes (2)
Project No: 3293150000 Page 2 of 3 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-5

Tier 1 Evaluation - Step 3B
Ecological Screening of Detected Non-PCB Constituents in Sediment

Area-Wide Non-PCB Constituent Screening Evaluation

(Constituents in bold retained for further evaluation)

April 3, 2015

Tier 1 Ecological MDC > Tier 1 Additional
Maximum Detected Sediment Ecological Screening
Concentration Screening Level- | Screening Level? Needed?
Constituent @ Units (MDC) USEPA Region 5® (Yes/No) (Yes/No) Rationale
gamma-Chlordane pa/kg 4.2 IN 3.24 Yes Yes )
Heptachlor pa/kg 150 J 0.6 Yes Yes 2
Heptachlor Epoxide po/kg 88 JN 2.47 Yes Yes )
Dioxin/Furans
TCDD TEQ ng/kg 29.64 0.12 Yes Yes (2)

Prepared By/Date: SAG 12/3/14
Notes: Checked By/Date: NSR 12/10/14
(a) Includes detected constituents in sediment not potentially associated with laboratory contamination and constituents with a FOD greater than 10%.
(b) USEPA, 2003. USEPA Region 5 RCRA Ecological Screening Levels. August 22, 2003.
(c) USEPA Region 5 RCRA sediment screening level not available for aluminum. Toxicity for aluminum assumes a pH less than 5.5. Value is Probable
Effects Concentration (PEC) obtained from:

Jones, D.S., G.W. Suter I, and R.N. Hull. 1997. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Sediment-
Associated Biota: 1997 Revision. Oak Ridge National Laboratory, Oak Ridge TN. 34 pp. ES/ER/TM-95/R4.
http://www.esd.ornl.gov/programs/ecorisk/documents/tm95r4.pdf.

(d) Screening value for Chromium IIl.

(e) USEPA Region 3 screening value. USEPA Region Ill BTAG Freshwater Sediment Screening Benchmarks. August 2006.
http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fwsed/R3_BTAG_FW_Sediment_Benchmarks_8-06.pdf.

(f) Screening value for Xylenes (total).

(g) Screening value for Chlordane.

(h) Screening value for Endrin.

MDC = Maximum Detected Concentration

mg/kg = milligram per kilogram

pg/kg = microgram per kilogram

ng/kg = nanograms per kilogram

NA= Not available

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

> = greater than

Rationale Criteria:

(1) Constituent eliminated from further evaluation because the maximum detected concentration is below the Tier 1 ecological screening level.
(2) Constituent retained for further evaluation because the maximum detected concentration is above the Tier 1 ecological screening level.

(3) Constituent eliminated from further evaluation because it is considered a non-toxic essential nutrient.

(4) Constituent eliminated from further evaluation because a Tier 1 ecological screening level is not available.

Data Flags:

B (organic) = Analyte found in associated blank as well as in sample

B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection limit.
D = Analysis at a secondary dilution factor

J = Value is estimated

N = Presumptive evidence of presence of material (tentative identification)

Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-6
Tier 1 Evaluation - Step 4
Reference Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation)

Mean Below or Within
Range of
Upstream/Morrow
Arithmetic Mean | Range of Upstream Range of Morrow Lake Reference
/Kaplan Meier Reference Detected Lake Reference Detected
Mean Sediment Detected Sediment Concentrations? Retained for Tier
Constituent © Units Concentration ® Concentrations © Concentrations @ (Yes/No) 2 Screening? Rationale
Inorganics/Metals
Arsenic mg/kg 11.14 14 1.3J-26J Yes No 1)
Cadmium mg/kg 2.519 9.6 0.02J-4 Yes No 1)
Chromium mg/kg 70.24 180 2.7J -450 Yes No 1)
Copper mg/kg 112.6 35 1.1-230 Yes No 1)
Lead mg/kg 293.7 68 1.7 - 180 No Yes )
Manganese mg/kg 282.4 NA NA NA Yes 3)
Mercury mg/kg 1.219 0.03J-0.29 0.011J-15 Yes No 1)
Nickel mg/kg 21.37 2.7-23 1.5J-117 Yes No 1)
Selenium mg/kg 1.304 197 0.14J-29B Yes No 1)
Silver mg/kg 1.7 0.43J 0.049J-43 Yes No 1)
Zinc mg/kg 255.2 480 7.7J-600B Yes No 1)
Volatile Organic Compounds
2-Butanone (Methyl ethyl ketone Ho/kg 73.56 36J 2.47-220 Yes No 1)
Acetone Ho/kg 236.4 110J-280J 3.2J-9700 Yes No 1)
Methylene chloride (Dichloromethane’ Ho/kg 9.598 20J-401J 10J-4201J Yes No 1)
Semi-Volatile Organic Compounds
1,1-Biphenyl ua’kg 60.5 NA <120 - <1600 Yes No 1)
2-Methylphenol (o-Cresol) ua’kg 67.33 <780 29 Yes No 1)
4-Methylphenol (p-Cresol) ua’kg 307.6 NA NA NA Yes 3)
bis(2-Ethylhexyl)phthalate Ho/kg 443.1 <780 22 J - 3500 Yes No 1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene ug/kg 103.6 130J-150J NA © Yes No @)
Acenaphthene ug/kg 158.4 30J-330 NA © Yes No @)
Acenaphthylene ug/kg 115.7 220 - 460 NA © Yes No @)
Anthracene ug/kg 317 100 J - 3900 NA © Yes No @)
Benzo(a)anthracene ua’kg 905.6 90 J - 7300 NA © Yes No 1)
Benzo(a)pyrene ua’kg 986.2 60 J - 6100 NA © Yes No 1)
Benzo(g,h,i)perylene ua’kg 284.2 380 NA © Yes No 1)
Benzo(k)fluoranthene ua’kg 874 240 - 520 NA © No Yes )
Chrysene ug/kg 1155 80 - 8600 NA © Yes No @)
Dibenzo(a,h)anthracene ua’kg 132.3 99 NA © No Yes )
Fluoranthene ug/kg 1961 80 J - 13000 NA © Yes No @)
Fluorene ug/kg 189.2 76J - 870 NA © Yes No @)
Indeno(1,2,3-cd)pyrene ug/kg 276.8 60 J - 1600 NA © Yes No @)
Naphthalene ug/kg 131.6 120 J - 410 NA © Yes No @)
Phenanthrene ug/kg 1197 160 J - 8800 NA © Yes No @)
Pyrene ug/kg 1825 80 J - 13000 NA © Yes No @)
Pesticides
alpha-Chlordane Ho/kg 5.257 NA NA NA Yes 3)
beta-Chlordane ua’kg 10.96 NA NA NA Yes 3)
4,4'-DDD ug/kg 19.91 NA NA NA Yes 3)
4,4'-DDE ug/kg 18.73 NA NA NA Yes 3)
Project No: 3293150000 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

(Constituents in bold retained for further evaluation)

TABLE 3-6
Tier 1 Evaluation - Step 4
Reference Screening of Detected Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation

April 3, 2015

Project No: 3293150000

Mean Below or Within
Range of
Upstream/Morrow
Arithmetic Mean | Range of Upstream Range of Morrow Lake Reference
/Kaplan Meier Reference Detected Lake Reference Detected
Mean Sediment Detected Sediment Concentrations? Retained for Tier

Constituent © Units Concentration ® Concentrations © Concentrations @ (Yes/No) 2 Screening? Rationale
4,4-DDT ug/kg 84.55 NA NA NA Yes 3)
Dieldrin ua’kg 16.36 NA NA NA Yes 3)
Endosulfan | ua’kg 5.101 NA NA NA Yes 3)
Endrin ua’kg 4.635 NA NA NA Yes 3)
Endrin ketone ua’kg 6.659 NA NA NA Yes 3)
gamma-Chlordane ua’kg 2.8 NA NA NA Yes 3)
Heptachlor ua’kg 9.75 NA NA NA Yes 3)
Heptachlor Epoxide ua’kg 7.615 NA NA NA Yes 3)
Dioxin/Furans
TCDD TEQ ng/kg 9.38 NA NA NA Yes (3)

Prepared By/Date: SAG 12/3/14
Checked By/Date: NSR 12/10/14
Notes:
(a) Includes detected constituents in sediment not potentially associated with laboratory contamination, constituents with a FOD greater than 10%, and with maximum detecte
concentrations above the Tier 1 human health or ecological screening levels.
(b) Arithmetic Mean/Kaplan-Meier (KM) Mean calculated using USEPA's statistical program ProUCL (Version 5.0
(c) Sediment data collected at Marshall Reservoir upstream of Ceresco Reservoir (ABSA-1).
(d) Sediment data collected in Morrow Lake (ABSA-2).
(e) Lake Morrow Sediment Reference concentrations for potentially petroleum-related compounds such as polycyclic aromatic hydrocarbons are not used for screening purpose
mg/kg = milligram per kilogram
Hg/kg = microgram per kilogran
ng/kg = nanograms per kilogran
NA= Not available or Not Applicable
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDL

Rationale Criteria:

(1) Constituent eliminated from further evaluation because the mean concentration is below or within the range of detected concentrations for the upstream/Morrow Lake reference areas.

(2) Constituent retained for Tier 2 screening because the mean concentration is above the range of detected concentrations for the upstream and/or Morrow Lake reference areas.
(3) Constituent retained for Tier 2 screening because no upstream/Morrow Lake reference concentrations are available for screening.

Data Flags:
B (inorganic) = Result treated as an estimated detected value less than the contract required detection limit but greater than the instrument detection lir
J = Value is estimated

Page 2 of 2
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-7

Tier

1 Evaluation

April 3, 2015

Summary of Sediment Non-PCB Constituents Selected for Tier 2 Evaluation - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 human health screening)

Constituent @

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 3A:

Eliminated - Human Health Tier 1 Screening

STEP 2:
Eliminated -
FOD £ 10%

Below
Screening
Level

Essential
Nutrient

No Screening
Level

STEP 4:
Eliminated -
Below or Within
Reference
Range of
Detected
Concentrations

Retained for
Tier 2 Human
Health

Screening

Inor.

ganics/Metals

Aluminum

Antimony

Barium

Beryllium

Cadmium

Cobalt

Copper

Iron

Magnesium

Manganese

Mercury

Nickel

Selenium

Silver

Vanadium

Zinc

S [X XXX > <

Calcium

Potassium

Sodium

XX [Xx

Arsenic

Chromium

Lead

Volatile O

Toluene

rganic Compounds

1,4-Dichlorobenzene

Benzene

Chlorobenzene

Cyclohexane

Ethylbenzene

Tetrachloroethene (PCE)

Trichloroethene (TCE)

XX XXX [X ][>

Acetone

2-Butanone (Methyl ethyl ketone)

Carbon disulfide

Methylene chloride (Dichloromethane)

m+p-Xylenes

X XXX [X

Di-n-octyl phthalate

Semi-Volatile Organic Compounds

Butyl benzyl phthalate

2,4-Dimethylphenol

4-Chloro-3-Methylphenol

Phenol

Dimethyl phthalate

Di-n-butyl phthalate

XXX <[>

2-Methylphenol (o-Cresol)

4-Methylphenol (p-Cresol)

Carbazole

Dibenzofuran

bis(2-Ethylhexyl)phthalate

X|IX|X|X[X

1,1-Biphenyl

2-Chlorobiphenyl

Benzaldehyde

X|X| X

Polycyclic A

romatic Hydrocarbons

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

XXX XXX X[ |>

Project No: 3293150000
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Tier 1 Evaluation

TABLE 3-7

April 3, 2015

Summary of Sediment Non-PCB Constituents Selected for Tier 2 Evaluation - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 human health screening)

Constituent @

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 2:
Eliminated -
FOD £ 10%

STEP 3A:

Eliminated - Human Health Tier 1 Screening

Below
Screening
Level

Essential
Nutrient

No Screening
Level

STEP 4:
Eliminated -
Below or Within
Reference
Range of
Detected
Concentrations

Retained for
Tier 2 Human
Health

Screening

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

XXX ([Xx

Benzo(a)pyrene

Pesticides

alpha-BHC

beta-BHC

Endosulfan sulfate

gamma-BHC (Lindane)

Methoxychlor

XXX X [X

alpha-Chlordane

beta-Chlordane

4,4'-DDD

4,4'-DDE

4,4-DDT

Dieldrin

Endosulfan |

Endrin

gamma-Chlordane

Heptachlor

Heptachlor Epoxide

delta-BHC

Endrin aldehyde

Endrin ketone

XXX XXX X [X | X< | < [

Dioxins/Furans

TCDD TEQ

X

Notes:

(a) Includes detected constituents in sediment.
FOD = Frequency of Detection
TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

< = less than or equal to

Project No: 3293150000
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-8

Tier

1 Evaluation

April 3, 2015

Summary of Sediment Non-PCB Constituents Selected for Tier 2 Evaluation - Ecological
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 ecological screening)

Constituent @

STEP 1:
Eliminated -
Potential Lab
Contaminant

STEP 3B:

Eliminated - Ecological Tier 1 Screening

STEP 2:
Eliminated -
FOD = 10%

Below
Screening
Level

Essential
Nutrient

No Screening
Level

STEP 4:
Eliminated -
Below or Within
Reference
Range of
Detected
Concentrations

Tier 2

Inor:

ganics/Metals

Aluminum

X

Cobalt

X

Calcium

Iron

Magnesium

Potassium

Sodium

XX [X|X[>

Antimony

Barium

Beryllium

Vanadium

X[X| XX

Cadmium

Copper

Mercury

Nickel

Selenium

Silver

Zinc

Arsenic

Chromium

XXX XX [ XX <[>

Lead

Manganese

x| X

Volatile Organic Compou

Toluene

nds

1,4-Dichlorobenzene

Benzene

Chlorobenzene

Cyclohexane

Ethylbenzene

Tetrachloroethene (PCE)

Trichloroethene (TCE)

XX XX [X|>x[>*

Carbon disulfide

m+p-Xylenes

2-Butanone (Methyl ethyl ketone!

Acetone

Methylene chloride (Dichloromethane]

X[ >

Semi-Volatile Organic Comp

Di-n-octyl phthalate

ounds

Butyl benzyl phthalate

2,4-Dimethylphenol

4-Chloro-3-Methylphenol

Phenol

Dimethyl phthalate

Di-n-butyl phthalate

XX [X|X[X

Dibenzofuran

2-Chlorobiphenyl

Carbazole

Benzaldehyde

X[

1,1-Biphenyl

2-Methylphenol (o-Cresol)

bis(2-Ethylhexyl)phthalate

X[X| >

4-Methylphenol (p-Cresol)

Polycyclic A

Benzo(b)fluoranthene

X

romatic Hydrocarbons

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(g,h,i)perylene

Chrysene

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

X[ X[ X XX X[ <[ X[ | <
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-8
Tier 1 Evaluation

April 3, 2015

Summary of Sediment Non-PCB Constituents Selected for Tier 2 Evaluation - Ecological
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained for further evaluation in the Tier 2 ecological screening)

Constituent @

STEP 1:
Eliminated -
Potential Lab
Contaminant

Eliminated -
FOD = 10%

STEP 3B:

Eliminated - Ecological Tier 1 Screening

Below
Screening
Level

STEP 2:

Essential
Nutrient

No Screening
Level

STEP 4:
Eliminated -
Below or Within
Reference
Range of
Detected
Concentrations

Retained for
Tier 2
Ecological
Screening |

Naphthalene

X

Phenanthrene

X

Pyrene

X

Benzo(k)fluoranthene

Dibenzo(a,h)anthracene

Pesticides

alpha-BHC

beta-BHC

Endosulfan sulfate

gamma-BHC (Lindane)

Methoxychlor

X[ [>|>

delta-BHC

Endrin aldehyde

alpha-Chlordane

beta-Chlordane

4,4-DDD

4,4'-DDE

4,4-DDT

Dieldrin

Endosulfan |

Endrin

Endrin ketone

gamma-Chlordane

Heptachlor

X[ D[] | X[ 3| X[ > > [ ><| >

Heptachlor Epoxide

Dioxins/Furans

TCDD TEQ

X

Notes:

(a) Includes detected constituents in sediment.
FOD = Frequency of Detection

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

< = less than or equal to

Project No: 3293150000
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Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Area-Wide Non-PCB Constituent Screening Evaluation

TABLE 3-9
Tier 2 Evaluation - Step 5A
Human Health Hazard Quotients for Screened Non-PCB Constituents in Sediment

April 3, 2015

Arithmetic Mean

UCL /Kaplan Meier Mean [Lowest Human Health UCL Mean Hazard Constituent of
Constituent @ Units | Concentration Concentration ® Screening Level © | Hazard Quotient Quotient @ Interest? ©
Metals/Inorganics
Lead © mg/kg NA 294 400 NA 0.7 -
PREPARED BY/DATE: SAG 12/10/14
Notes: CHECKED BY/DATE: MKB 12/11/14

(a) Constituent retained for Tier 2 human health screening evaluation.
(b) Calculated using USEPA ProUCL Version 5.0.

(c) Sediment screening values for human health are not available; soil screening values used. Lowest human health screening level from Michigan Department of Environmental
Quality, 2013. Table 2. Soil: Residential Part 201 Generic Cleanup Criteria and Screening Levels/Part 213 Risk-Based Screening Levels. December 30, 2013.

(d) Hazard Quotient (HQ) = Mean Concentration/Lowest Soil Screening Level

(e) Constituents with HQs > 10 designated as primary COls. Constituents with HQs >1, but HQ < 10 designated as secondary COls.
(f) Mean concentration used for comparison to lead direct contact value in accordance with current lead pharmocokinetic modeling guidance.

mg/kg = milligrams per kilogram

UCL = upper confidence limit of the mean concentration
NA = Not Applicable for human health evaluation of lead

-- Not a COI

Project No: 3293150000
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Area-Wide Non-PCB Constituent Screening Evaluation April 3, 2015
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

TABLE 3-10
Tier 2 Evaluation - Step 5B
Ecological Hazard Quotients for Screened Non-PCB Constituents in Sediment
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold have ecological Hazard Quotients (HQs) > 1)

Arithmetic Mean
/Kaplan Meier UCL

UCL Mean Hazard Mean Hazard | Constituent of
Constituent ® Units | Concentration ® |Concentration ® Tier 2 ESV Quotient @ | Quotient © | Interest? ™
Metals/Inorganics
Lead mg/kg 427 294 128 (d) 3 2 Secondary COI
Manganese mg/kg 326 282 460 (e) 0.7 0.6 --
Semi-Volatile Organic Compounds (SVOCs)
4-Methylphenol (p-Cresol) ua’kg 553 308 670 (e) 0.8 0.5 -
Polycyclic Aromatic Hydrocarbons
Benzo(k)fluoranthene ua/kg 1249 874 240 (e) 5 4 Secondary COI
Dibenzo(a,h)anthracene ua/kg 162 132 33 (e) 5 4 Secondary COI
Pesticides
alpha-Chlordane ua’kg 8.72 5.26 17.6 (d)(f) 0.5 0.3 -
beta-Chlordane ua/kg 20.2 11.0 17.6 (d)(f) 1 0.6 -
4,4-DDD ug/kg 445 19.9 28 (d) 2 0.7 -
4,4'-DDE ug/kg 35.9 18.7 31.3 (d) 1 0.6 -
4,4-DDT ug/kg 524 84.6 62.9 (d) 8 1 -
Dieldrin ug/kg 26.8 16.4 61.8 (d) 0.4 0.3 -
Endosulfan | ua/kg 9.21 5.10 2.9 (e) 3 2 Secondary COI
Endrin ug/kg 7.55 464 207 (d) 0.04 0.02 -
Endrin ketone ua’kg 9.01 6.66 207 (d)(g) 0.04 0.03 --
gamma-Chlordane ua’kg 4.2 (i) 2.8 17.6 (d)(f) 0.2 0.2 -
Heptachlor ug/kg 223 9.75 68 (e) 0.3 0.1 -
Heptachlor Epoxide ug/kg 14.2 7.62 16 (d) 0.9 0.5 -
Dioxins/Furans
TCDD TEQ ng/kg 17.4 9.38 0.85 (e) 20 11 Primary COI

PREPARED BY/DATE: SAG 12/10/14
Notes: CHECKED BY/DATE: MKB 12/11/14

(a) Constituents retained for Tier 2 ecological screening evaluation.

(b) Calculated using USEPA ProUCL Version 5.0.

(c) Hazard Quotient (HQ) = UCL Concentration or Mean / Tier 2 ESV

(d) Consensus-based probable effects concentration (PEC) from MacDonald et al. (2000). Development and Evaluation of Consensus-Based Sediment Quality Guidelines
for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39, 20-31 (2000).

(e) USEPA Region 3 BTAG Freshwater Sediment Screening Benchmarks. August 2006.
http://www.epa.gov/reg3hscd/risk/eco/btag/sbv/fwsed/R3_BTAG_FW_Sediment_Benchmarks_8-06.pdf.

(f) Value for Chlordane.

(g) Value for Endrin.

(h) Constituents with HQs > 10 designated as primary COls. Constituents with HQs >1, but HQ < 10 designated as secondary COls.
(i) Not enough data points to perform UCL calculation; maximum detected concentration used.

mg/kg = milligrams per kilogram

ng/kg = nanograms per kilogram

pg/kg = micrograms per kilogram

UCL = upper confidence limit of the mean concentration

TCDD TEQ = Toxicity Equivalence Quotient for 2,3,7,8-TCDD

ESV = Ecological Screening Value

-- Not a COI

Project No: 3293150000 Page 1 of 1 Amec Foster Wheeler
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Area-Wide Non-PCB Constituent Screening Evaluation

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Project No: 3293150000

TABLE 3-11
Tier 2 Evaluation - Step 5A
Summary of Non-PCB Constituents of Interest (COIs) in Sediment - Human Health
Area-Wide Non-PCB Constituent Screening Evaluation

April 3, 2015

Parameter

Eliminated as
acol®

Selected as a
Primary cOI ®

Selected as

a Secondary COI ©

Inorganics/Metals

Lead

X

Notes:

COlI = Constituent of Interest

(a) Constituent eliminated as a COI if the mean HQ is less than or equal to 1 (Table 3-9).
(b) Constituent selected as a primary COI if the mean HQ is greater than 10 (Table 3-9).
(c) Constituent selected as a secondary COlI if the mean HQ is greater than 1 and less than or

equal to 10 (Table 3-9).

PREPARED BY/DATE:_SAG 12/10/14
CHECKED BY/DATE: MKB 12/11/14

Page 1 of 1

Amec Foster Wheeler
Environment & Infrastructure, Inc.



Area-Wide Non-PCB Constituent Screening Evaluation
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site

Project No: 3293150000

TABLE 3-12
Tier 2 Evaluation - Step 5B
Summary of Non-PCB Constituents of Interest (COIs) in Sediment - Ecological
Area-Wide Non-PCB Constituent Screening Evaluation
(Constituents in bold retained as COls and/or secondary COIs)

Eliminated as Selected as a Selected as
Parameter acol® Primary COI'® | a Secondary col ©
Inorganics/Metals
Manganese X
Lead X